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60 FIFTH AVENUE, NEW YORK 11, N.Y. 


Oldenburger’s 
F requency Res ponse 


Edited by RUFUS OLDENBURGER, Director of Re- 
search, The Woodward Governor Company, Rock- 
ford, Illinois 


Among eight new papers added to the 1953 Frequency Response Sym- 
posium are two important articles by Russian engineers Tsypkin and 
Goldfarb, containing information previously available only to restricted 
government laboratories. The material in this book ranges from basic 
theory to statistical methods and to the application of frequency re- 
sponse in process controls, servomechanism design and power systems. 
Published early 1956. 


Shepherd’s 
Principles of Turbomachinery 


By DENNIS G. SHEPHERD, Professor of Mechanical 
Engineering, Department of Thermal Engineering, 
Cornell University 


Incorporating into a single volume material hitherto available only in 
widely varied texts, Dr. Shepherd offers an integrated treatment of all 
forms of turbomachinery. Chapters on dimensional analysis, the flow 
of fluids, and transfer of energy provide a background of general prin- 
ciples which are specifically applied to several types of pumps, com- 
pressors and turbines. Published early 1956. 


Albert’s 


Electronics and Electron Devices 


Third Edition of Fundamental Electronics 
and Vacuum Tubes 


By ARTHUR L. ALBERT, Professor of Communica- 
tion Engineering, Oregon State College 


Here are the fundamental concepts underlying electronic developments. 
The author has revised and modernized the previous edition to contain 
chapters on solid state devices (including an extensive treatment of 
transistors), a chapter on magnetic amplifiers for use in electronic and 
control circuits, and a chapter on wave shaping. To be published in 
the Spring, 1956. 
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Now auailalle... 


MECHANICS OF MATERIALS 


By 
F. E. Miller 


and 
H. A. Doeringsfeld 


Professors of Mechanics and Materials 
University of Minnesota 


This is a book which may very well set a new standard for text- 
book writing in the technical field. 


Writing in a simple, direct style, with the student’s point of 
view constantly in mind, the authors have achieved a synthesis of 
rigor and clarity that is perhaps unequalled in current engineering 
textbooks. In addition, the authors have been remarkably suc- 
cessful in focusing the student’s attention on fundamental prin- 
ciples and in encouraging him to develop the habit of making his 
own analysis of problems. 


We are confident that you will find Mecuanics or MATERIALS 
the most teachable book in its field. Other outstanding features: 


@ Beam deflections are developed by all commonly used methods, 
each being presented so that it may be taught exclusively if so 
desired. 


The principle of superposition is given special consideration and 
treated more extensively than usual. 


Mohr’s circle of stress is treated in greater detail that is common 
in similar texts. 


Over 800 exercise problems are included, in addition to an unusu- 
ally large number of illustrative problems with solutions. 


An instructor’s manual containing complete solutions to all prob- 
lems is available on adoption. 


1955 450 pages (plus appendices) $6.00 


INTERNATIONAL TEXTBOOK COMPANY 


Scranton 9, Pennsylvania 
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Reinhold Booke 


FLUIDIZATION 
Edited by DONALD F. OTHMER, Head of Dept. of Chemical Engineering. 
Polytechnic Institute of Brooklyn , 
The only up-to-date book in its field, this new work orl the complete, revised 
papers presented at the recent symposium on fluidization held at the Polytechnic 
Institute of Brooklyn with the cooperation of the American Institute of Chemical 
Engineers. Fully describes the latest advances in theory and in practical applica- 
tions involved in the use of finely divided solids as catalyst uenaaein and discusses 
the advantages and disadvantages of fluidized catalyst 


1955 240 pages $7.00 


DISTILLATION IN PRACTICE 
Edited by the late CHARLES H. NIELSEN, E. I. DuPont de Nemours & Co. 

This valuable new book is based on an ‘“Experience-in-Industry” Symposium, 
jointly sponsored by the Philadelphia-Wilmington Section of the American Institute 

Chemical Engineers and the University of Pennsylvania. Covers the evolution 
of distilling techniques, column design, techniques of petroleum fractionation, 
instrumentation, operation of distillation p and cial aspects of 
vacuum distillation. Contributors are among the country’s foremost industrial 
engineers. 
1955 150 pages $3.00 


FLUID FLOW IN PRACTICE 

Edited by J. R. CADDELL, wen] Research Laboratory, 
Experimental Station, E. I. DuPont de Nemours & Co. 
Presents the proceedings of the Third Symposium, spon- 
sored jointly by the Philadelphia-Wilmington Section of the American Society of 
Chemical Engineers and the University of Pennsylvania. Provides excellent papers 
related to fluid fléw techniques in petroleum refining, including stationary and 
moving beds. Emphasis is on practical aspects and problems encountered by 
chemical engineers in handling solids-fluids systems, with attention to fundamental 
mathematics involved. 


1956 150 pages About $3.00 
TEMPERATURE: Its Measurement and Control in Science and Industry 
VOLUME 2 


Edited by HUGH C. WOLFE, Sponsored by the American Institute of Physics, 
The National Bureau of err Office of Ordnance Research, 
2 my 


Presents the proceedings of the 3rd International Symposium on Temperature. 
many nations who prepared the papers, cover not only their own work, 
but that of the entire fields of their specialties. 


1955 480 pages $12.00 


FIFTH SYMPOSIUM (international) ON COMBUSTION 
Combustion in Engines and Combustion Kinetics 
By the ne on Combustion Sym 
USTION INSTITUTE, Pittsburg 
A monumental new reference | work that makes available all the 101 eoaete presented 
at the Fifth International C ion Also p of 
round-table discussions among outstanding authorities. 
1955 848 pages $15.00 


PROBLEMS AND CONTROL OF AIR POLLUTION 


Edited by FREDERICK S. MALLETTE, Executive Secretary. Couaieene on Air 
Pollution Controls, The American Society of Mechanical Enginee 


Presents the proceedings of The First International Congress on Air Pelieiion, 
held in March under the sponsorships of the American Society of Mechanical 
Engineers, and contains papers by the world’s foremost authorities. 


1955 320 pages $7.50 
Send TODAY for YOUR ON-APPROVAL Copies 
REINHOLD PUBLISHING CORP., Dept. M-896 
430 Park Ave., New York 22, N. Y. 
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NEW & FORTHCOMING BOOKS 


ELECTRONIC COMPUTERS AND MANAGEMENT 
CONTROL 


By GEORGE KOZMETSKY, Litton Industries; and PAUL KIRCHER, Univer- 
sity of California. IN PRESS 


A non-technical guide to the use of electronic computers in business, sho how they 
operate, ways in which they may be used, and when and how business executives should 
pa to use them. The thorough treatment includes a comprehensive survey of the problems 
of management planning and control, and integrates the information system (machines and 
men) in a scientific manner. 


RANDOM PROCESSES IN AUTOMATIC CONTROL 


By J. HALCOMBE LANING, Jr. and RICHARD H. BATTIN, Massachusetts 
Institute of Technology. IN PRESS 


This high-level, specialized treatise provides the practical engineer and the theoretical research 
scientist with a basic background in the theory of random signals and noise, together with 
practical techniques to be used in the analysis and synthesis of linear control systems which 
are subjected to random inputs. Special emphasis is given to the non-stationary problem 
— use of modern automatic computing equipment to provide feasible solutions to such 
problems. 


PRINCIPLES OF HELICOPTER ENGINEERING 


By JACOB SHAPIRO, Consulting Engineer, London, England. McGraw-Hill 
Publications in Aeronautical Science. 456 pages, $12.50 


This authoritative work presents established knowledge and experience on helicopter engineer- 
ing, and is written for the technician concerned with helicopter design, production, inspection, 
maintenance, or operation. All recent advances are covered in this book, including turbine 
and jet drive, up to the minute examples of mechanical design, latest forms of requirements, 


and compounding of helicopters and fixed wings. 


MATHEMATICAL THEORY OF ELASTICITY 
By IVAN S. SOKOLNIKOFF, University of California, Los Angeles. 488 
pages, $9.50 


A new second edition revised and expanded so that it will be of greater value to engineers, 
in addition to its continuing usefulness as a standard text and reference for mathematicians 
concerned with engineering problems of deformable bodies. A concise historical sketch 
provides an account of the growth of the subject. The mathematical apparatus for the treat- 
ment of the broad classes of problems is then developed, with a final chapter devoted to 
analytical and numerical methods of approximate solution of problems of elasticity by varia- 
tional and related techniques. 


STRESSES IN AIRCRAFTZAND SHELL STRUCTURES 


By PAUL KUHN, National Advisory Committee for Aeronautics. McGraw- 
Hill Publications in Aeronautical Science. IN PRESS 


A treatise devoted entirely to problems of stress-distribution analysis in stiffened-shell struc- 
tures for practicing engineers in the field and a reference text for senior elective and graduate 
courses in the subject. Problems discussed include stresses due to bending of box beams, 
torsion with veeininad warping, and stresses around cutouts. One chapter covers diagonal- 
tension webs. In the second part of the book are a large number of comparisons between 
tests and calculations aimed to promote more intelligent application of theory to practice. 


Send for 


HILL 
330 West 42nd Street 
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from McGRAW-HILL 


MATERIALS HANDBOOK: An Encyclopedia for Purchas- 
ing Agents, Engineers, Executives, and Foremen 


By GEORGE S. BRADY. IN PRESS 


This revised handbook of practical data provides a vast store of information useful in selecting 
and specifying materials for various Bae Lae . . . information on properties and character- 
istics of materials, and substitutes, adulterants, uses, etc. Here are the most pertinent facts 
on more than 9,000 materials: metals, alloys, refractories, abrasives, woods, synthetic resins, 
industrial chemicals . . . all the basic information on the economic geography of materials, 
resources, weights, measurements, physical comparisons. 


AN INTRODUCTION TO AGRICULTURAL 
ENGINEERING 


By H. F. McCOLLY, Michigan State University; and J. W. MARTIN, University 
of Idaho. McGraw-Hill Publications in Agricultural Engineering. 566 pages. 
$7.50 
A comprehensive treatment of the importance of engineering in agriculture giving the reader 
a full realization of its magnitude and scope. Subject matter covers engineering in agriculture, 
agricultural mechanics, farm power, machinery and structures, rural electrification, Lote oy | 
agricultural products, and soil and water conservation engineering. Both fundamentals an 
practical aspects of each topic are treated. 


TECHNICAL ASPECTS OF AIR TRANSPORT 
MANAGEMENT 


Operations, Engineering, Maintenance, and Economic 
Factors of Airline Services 


By R. DIXON SPEAS, Aviation Consultant. 544 pages, $8.50 


This new book, the first to consider the broad field of airline management aspects with em- 

phasis on the technical viewpoint, provides a ready reference on aircraft operating procedures 

and other technical aspects of airline operation. Current aircraft and current aircraft operat- 

| procedures are covered. Emphasis is placed on efficiencies of operation and cost aspects. 
phases of airline management are treated. 


PRINCIPLES OF COLOR TELEVISION ENGINEERING 


By JOHN W. WENTWORTH. McGraw-Hill Television Series. ‘IN PRESS 


A thorough theoretical grounding in the more complex techniques of color television. The 
book provides an understanding of the physical and psychological aspects of color and colorim- 
etry, and of color television as a process for applying these principles to the reproduction of 
colorimages. Electronic techniques for processing color signals for transmission are discussed 
and practical applications are shown in a description of broadcasting, transmitting, receiving 
and test equipment . . . all in accordance with FCC standards. 


LEGAL PROBLEMS OF CONTRACTORS, ARCHITECTS, 
AND ENGINEERS 


By I. VERNON WERBIN. IN PRESS 


A handy reference for those concerned with construction contracts and a working aid to 
avoiding many legal problems that can arise in this field. A variety of situations taken from 
actual cases are given. For each, the book states the situation, then reviews the court decision 
and the reasons behind it. Especially valuable are the secti on questions of the right to 
vary the quantities of work called for by plans and specifications, liquidated damages for 
delayed performance, and oral agr it as to effective date of a contract. 


on approval 


BOOK COMPANY 


New York 36, N. Y. 
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| STRENGTH OF MATERIALS ( 


by STEPHEN TIMOSHENKO, Stanford University 
Part I: Elementary Theory and Problems, 3rd Ed. 


This new edition of a widely-adopted text is more complete and didactic. 
It includes two new chapters: “Bending of Beams in a Plane Which is 
not a Plane of Symmetry” and ‘Curved Bars.”” Many new problems 
are included, and many original problems are answered. Simplified 
derivations are included, together with numerous practical applications. 
This volume covers thoroughly and authoritatively the material usually 
taken up in the required undergraduate course in colleges and engineer- 
ing schools, and affords a sound foundation for the more advanced 
courses. 

442 pages 1955 $6.00 


Part II: Advanced Theory and Problems, 3rd Ed. 


Features of this forthcoming revision include: new material on the 
buckling of columns when material does not follow Hooke’s Law—a 
section on torsion of tubular members with intermediate cells—much 
new material on thin-walled members of open cross-section—discussion 
of ultimate strength of structures, the basis for limit design—many 
new problems, improved figures—enlarged, extensive bibliography— 
rewritten chapter on deformation beyond elastic limit, including com- 
plete discussion of behavior of beams of perfectly elastic materials 
(pure bending, bending by lateral forces). 

For March Publication 


| VIBRATION PROBLEMS IN ENGINEERNG 


3rd Ed. 

by STEPHEN TIMOSHENKO and D. H. YOUNG, both of Stan- 
ford University 

This new edition drops the use of Lagrangian equations and adopts the 
more familiar D’Alemberts’ principle. Many completely-solved ex- 
amples and new problems are added. Material on non-linear vibra- 
tions is greatly expanded. Chapter on vibrations of elastic bodies is 
dhaconsltes revised, and new topics added. These changes will enhance 
the text’s usefulness as a valuable reference for the practicing engineer. 


Contains enough material for two quarter courses of t ours’ 
duration. 
468 pages e 1955 $8.75 


ELEMENTS OF STRENGTH OF MATERIALS, 3rd Ed. 
by STEPHEN TIMOSHENKO, Stanford University, and GLEA- 
SON H. MACCULLOUGH, Worcester Polytechnic Institute 

Considerably abridged, this third edition still retains many outstanding | 
features of the original work. New features include: new articles— 
two parallel sets of problems—all aspects of elementary torsion col- 
lected into one chapter—Appendix B Tables thoroughly revised—and 


many more revisions. 
426 pages 1949 $5.50 


For approval copies, write 


D. Van Nostrand Company, Inc. 
120 Alexander Street Princeton, N. J. 
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Check these new texts for classroom use... 


ENGINEERING DRAWING and GEOMETRY 


By Randolph P. Hoelscher and Clifford H. Springer, doth of 
the University of Illinois. Drawing upon a total teaching experi- 
ence of seventy years plus many years of engineering practice, 
the authors of this new text have produced a work that combines 
the virtues of traditional approaches and modern trends in engi- 
neering education. It covers both engineering drawing and 
engineering (descriptive) geometry, giving continuity to the 
two courses and eliminating the need for two systems of nomen- 
clature. 1956. Approx. 484 pages. $8.00. 


THERMAL POWER FROM NUCLEAR REACTORS 


By A. Stanley Thompson and Oliver E. Rodgers, doth of the 
Studebaker-Packard Corporation. A concise, thorough applica- 
tion of engineering principles to nuclear reactor design. Pro- 
vides an averview of design and development problems of nuclear 
reactors plus a review of the basic facts of atomic fission. The 
authors emphasize basic criteria of reactor design rather than 
specific designs which soon become dated. Ready in February. 
Approx. 240 pages. Prob. $6.50. 


DIFFERENTIAL EQUATIONS, 3rd Edition 


By Harry W. Reddick and Donald E. Kibbey, doth of Syracuse 
University. In its third edition, this book deals as before with 
methods for solving ordinary differential equations and with 
problems in applied mathematics involving ordinary differential 
equations. Rewritten chapters include the discussion of adjoint 
equations, and there are new problems included to illustrate 
new theory. Throughout the text the problem lists have been 
extensively revised. Ready in February. Approx. 310 pages. 
Prob. $4.25. 


HIGH VACUUM TECHNIQUE, 3rd Edition 


a J. Yarwood, The London Polytechnic. 1955. 208 pages. 
$5.50. 


Send today for your examination copies. 


See page viii for news of other Wiley Books. 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. 
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New and forthcoming texts in engineering... Artic! 
Do Yc 
MODERN PHYSICS: A Textbook for Engineers Iowa. 
By Robert L. Sproull, Cornell University. Strictly analytical sil 
in approach, this text presents those parts of twentieth-century ENGLI 
physics which are of the greatest significance in engineering— TESTS 
the only physics textbook especially written for engineering MIT’s 
students. The author describes the modern physics of electrons, Econc 
atoms, and nuclei and applies this data to contemporary engi- M 
neering developments, such as transistors and nuclear power es 
reactors; and to phenomena such as electrical, thermal, me- TEACE 
chanical, and magnetic properties of solids and electrical and SMALI 
chemical properties of surfaces. 1956. Approx. 508 pages. TRENE 
Prob. $7.75. Cm 
Ep1To 
LEGAL PROBLEMS in ENGINEERING 
Depa 
By Melvin Nord, Wayne University. A logical treatment wi 
which clearly explains the various types of legal problems that YET-1 
arise in the engineering field. Although not a ‘casebook ap- T-Sou 
proach’, selected cases are used to illustrate principles. Cases COoLLE 
are given in a condensed, uncomplicated form and presented as TEACE 
specific problems or issues to be solved; the problems are fol- 
lowed by answers. The author’s coverage is broad without Repor 
sacrifice of rigor. Each chapter ends with problems without 
answers for students’ review. Ready in April. :Approx. 448 EXECU 
pages. Prob. $6.00. GENE! 
THEORY and PRACTICE of LUBRICATION for ENGINEERS ae 
By Dudley D. Fuller, Columbia University. This is the first 
text to integrate both the theory and the practical applications 
of lubrication. Its clear presentation of the hydrodynamic 
theory is aimed directly at the engineering student. Basic 
concepts of friction and lubrication are developed in a manner Notes 
that enables the reader to use them in meeting the whole spec- WaLki 
trum of wore problems. Ready in February. Approx. KEREK 
425 pages. Prob. $10.50. ASEE 
MaTHI 
Send today for your examination copies. ECRC 
New ] 
See page vii for news of other Wiley Books ae 
Coorr 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. 
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DO YOU KNOW .... 


> .... That at its meeting in No- 
vember the Executive Board and 
Council of the Society approved a 
budget of $26,100 for the study of 
atomic energy education as proposed 
by the Atomic Energy Education Com- 
mittee headed by P. N. Powers of 
the Internuclear Company? This will 
be a comprehensive study, similar 
to that for The Evaluation of Engi- 
neering Education. The areas to be 
studied are present and future re- 
quirements for men in nuclear fields; 
undergraduate, graduate, and special 
programs for training engineers; the 
part of colleges and universities; the 
long-term role of training in Govern- 
ment Laboratories. Chairman of the 
study group is Dean G. A. Hawkins of 
Purdue University. The Atomic En- 
ergy Education Committee has been 
working very closely with the Atomic 
Energy Commission of the Federal 
Government, and since there is now 
some evidence that the Government 
Laboratories may decrease their edu- 
cational programs as time goes on, 
the need for this study is very great. 
It is expected that two years will be 
required for completion. Funds are 
being sought from industries inter- 
ested in engineers with training in 
nuclear specialties. 


» .... That you should keep your 
eyes open for the final report of the 
Humanistic-Social Research Project? 
It should be received from the printer 
next month and copies can be ob- 
tained from this office for 25¢ each, 
20¢ each in lots of 50 to 100, and 15¢ 
each in lots over 100. After accept- 
ance by the General Council of 
ASEE, the report will be published 
in the JOURNAL. 


The ASEE General Council will 
be asked to approve the report at 


its June 25 meeting. It is then pro- 


posed to ask approval for the spend- 
ing of remaining funds to pay ex- 
penses of active committee members 
who are invited to speak at Section 
and other meetings where the find- 
ings of the report can be more fully 
discussed and publicized. Section 
officers and program chairmen—take 
a hint! 


bm» .... That progress is being 
made in the Armed Services’ handling 
of technical manpower? The mate- 
rial in the paragraphs below was pre- 
pared by President M. M. Boring for 
the President’s News Letter, sent out 
in October, but it is important enough 
to repeat here as information we all 
should have. 


“The Reserve Bill passed by the Con- 
gress and signed by the President became 
law in August, 1955. Included in this 
law is a provision for up to 250,000 
young men 18% years of age and below, 
and a group of young men 18% years and 
beyond who have critical skills and who 
are in short supply to be permited to 
enlist in an active Reserve unit for a 
period of 7% years, the initial enlistment 
to include six months of active duty. 

“The Bill also provides for the screen- 
ing from the Active Reserve to the Stand- 
by Reserve those individuals who can 
demonstrate that their skills in a civilian 
capacity override the military skills they 
have acquired, providing the number so 
classified is in excess of the military re- 
quirements for that particular skill. 

“The criteria for the identification of 
those individuals with these critical skills 
and the criteria for their being screened 
from the Ready to the Standby Reserve 
are ‘in the mill’ in Washington. 
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“Many discussions have been held in 
connection with the development of 
these criteria, and it is apparent that the 
final outcome will be satisfactory. Our 
engineering students will then find them- 
selves much better able to identify their 
responsibilities both in the timing and 
length of service period. 

“As Chairman of the Engineering 
Manpower Commission and a member 
of the Committee on Specialized Person- 
nel, I will constantly keep in touch with 
this pending action, and as soon as defini- 
tions are complete and established I will 
provide information to all of the engi- 
neering schools.” 


> .... That suggestions are avail- 
able for the many of you who are now 
preparing programs for the Annual 
Meeting or are thinking about a talk 
or report to be presented? Everyone 
on the program should “speak to the 
audience” this year and not “read a 
manuscript.” What is required for 
good oral presentation is not neces- 
sarily the same as what is required for 
a manuscript to be printed, nor is an 
acceptable manuscript a faded copy 
of the oral version. Program chair- 
men see that every speaker makes his 
dual preparation—a vigorous oral 
presentation to make the audience sit 
up and take notice, and a potent, 
compactly written manuscript for 
publication in the JourNaL. Every 
Division should have good papers to 
submit. The English and Social- 
Humanistic Divisions are being asked 
to clarify some of the differences be- 
tween oral and written work. We 
hope that these comments, in ex- 
panded form, will become available 
in the near future as articles or style 
sheets. 


> .... That in developing the 
program for its third meeting, the 


Executive Committee for the EUSEC 
Conference on Engineering Educa- 
tion and Training assigned the topic 
“Criteria for Professional Recognition” 
to the United States of America? 
Dean Thorndike Saville of New York 
University is serving as chairman of 
the U. S. delegation and in behalf of 
the EUSEC Societies of the United 
States has had a questionnaire pre- 
pared and mailed out to all participat- 
ing societies of the engineering soci- 
eties of Western Europe and the 
United States. (“EUSEC” means 
European-United States Engineering 
Education Conferences.) The four 
pages of questions deal with such 
current problems as the definition of 
a professional engineer, legal require- 
ments for professional practice of 
engineering by an individual, legal 
requirements for professional prac- 
tice of engineering by a corporation, 
criteria for professional recognition 
other than legal, and titles of recog- 
nition. Attached to the questionnaire 
is the following definition of “Profes- 
sional Engineer.” 


“A professional engineer is competent 
by virtue of his fundamental education 
and training to apply the scientific 
method and outlook to the solution of 
problems, and to assume personal re- 
sponsibility for the development and ap- 
plication of engineering science and tech- 
niques especially in research, designing, 
manufacturing, superintending and man- 
aging. His work is predominantly intel- 
lectual and varied, and not of a routine 
mental or physical character, but requires 
the exercise of original thought and, if 
necessary, the responsibility for supervis- 
ing the technical and administrative work 
of others. 


“His education will have been such as 
to make him capable of closely and con- 
tinuously following all progress in his 
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branch of engineering science by con- 
sulting newly published work on a world- 
wide basis, assimilating this information 
and applying it independently. He must 
be able to make contributions to the de- 
velopment of engineering science and its 
application. 

“By virtue of his education and train- 
ing he will have acquired a broad and 
general appreciation of the engineering 
sciences as well as a thorough insight 
into the special features of his own 
branch, with the result that in due time 
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he can give authoritative technical ad- 
vice, or be responsible for the direction 
of important tasks in his branch.” 


b> .... That you should be sure 


‘to read the Statement of Policy this 


month, in which the Editor presents 
a few ideas about the JourNaL and 
Journat articles! 


W. LEIGHTON COLLINS 
Secretary 


WALKER NAMED VICE-PRESIDENT 
OF PENNSYLVANIA STATE UNIVERSITY 


Dr. Eric A. Walker, Dean of the College of Engineering and 
Architecture at the Pennsylvania State University, has been named 
vice-president of the University, effective June 30, 1956. In an- 
nouncing the appointment, President Milton S. Eisenhower ex- 
plained that Dean Walker will coordinate and stimulate the re- 
search program. Appointed Dean of the College of Engineering 
and Architecture in 1951 to succeed the late Dean Harry P. Ham- 
mond, Dr. Walker came to Penn State in 1945. 

From 1942 to 1945, Dean Walker rose from research associate 
to associate director of the Harvard Underwater Sound Laboratory 
at Cambridge, Massachusetts. For his work there, he was awarded 
the Naval Ordnance Development Award and also a Presidential 
Certificate of Merit. From 1945 to 1951, the vice-president desig- 
nate served in a dual role as director of the Ordnance Research 
Laboratory and as professor and head of the Department of Elec- 


trical Engineering. 


As Dean of the College of Engineering and Architecture, Dr. 
Walker has greatly expanded the work of the College to include 
the construction of the Research Reactor, the computation center 
in the department of electrical engineering, and the development 
of the program in engineering science. ; 

Born in Long Eaton, England, Dr. Walker received his bachelor, 
master, and doctor of science degrees at Harvard University. He 
has served as a vice-president of the American Society for Engi- 
neering Education and as a director of the Engineering College 


Research Council. 


He is a member of the American Institute of 


Electrical Engineers, the American Physical Society, a fellow of 
the Acoustical Society of America, a member of Tau Beta Pi, engi- 
neering honor society, and is a registered professional engineer in 
Pennsylvania and Connecticut. 
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IOWA STATE COLLEGE 
HOST FOR ASEE ANNUAL MEETING 


The sixty-fourth annual meeting of 
ASEE, June 25-29, 1956, will enjoy 
the hospitality of the Engineering Di- 
vision, lowa State College, at Ames, 
Iowa. A pleasant town with a popu- 
lation of 15,000 (excluding students ), 
Ames is located near the center of the 
state, some 35 miles north of the capi- 
tal city of Des Moines, and is easily 
reached by auto, rail, or plane. East- 
west transcontinental highway U. S. 
30 and north-south U. S. highway 69 
join there. The main line of the 
Chicago and Northwestern Railroad 
passes through Ames, and transcon- 
tinental planes stop at Des Moines, 
an easy bus trip away. 

An active group of local commit- 
tees, headed by Professor L. O. Stew- 
art and G. R. Henninger, have been 
planning arrangements, and promise 
a warm welcome with accommoda- 
tions equal to any. Ample housing 
will be available on campus as well 
as in Ames, and an extensive schedule 
of entertainment is being projected. 


Background 


Iowa State, now enrolling more 
than gooo students, was one of the 
first of the land-grant colleges. Its 
establishment was begun late in 1862, 
though the first students were not ad- 
mitted until 1868. The first curricula 
were, of course, agriculture and “me- 
chanic arts,” the latter soon broaden- 
ing into engineering. Until 1870, the 
essentials of mechanical and civil 
engineering “arts” were taught, plus 
courses in social science, philosophy, 
and the cultural studies allowed by 
the land-grant act. 

By 1873 a specific curriculum in 
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mechanical engineering had been es- 
tablished; civil engineering became a 
separate department in 1876, and 
both mining engineering and archi- 
tecture were listed as separate studies 
in the catalogue of 1877. The Bach- 
elor of Science degree was awarded 
in Engineering until 1878, when the 
Bachelor of Civil Engineering and 
Bachelor of Mechanical Engineering 
were conferred, with advanced de- 
grees of Civil Engineer and Mechani- 
cal Engineer. (Through 1955, a to- 
tal of more than 12,000 degrees in 
engineering had been granted to 
graduates who have served the pro- 
fession with distinction in all parts 
of the world. ) 

The Division of Engineering was 
organized as such about 1896, with 
four departments. The largest of five 
major divisions in the College as a 
whole (the others being Agriculture, 
Home Economics, Science, and Vet- 
erinary Medicine), Engineering now 
enrolls more than 3000 students in 
eleven departments and_ curricula. 
These include aeronautical engineer- 
ing, ceramic engineering, chemical 
engineering, agricultural engineering, 
architecture and architectural engi- 
neering, civil engineering, electrical 
engineering, industrial engineering, 
and mechanical engineering. Grad- 
uate courses, given in each of the cur- 
ricula named and in nuclear engineer- 
ing and theoretical and applied me- 
chanics, lead to advanced degrees. 

These several departments are sup- 
plemented by an Engineering Experi- 
ment Station, among the earliest or- 
ganized in the nation, an Engineering 
Extension Service, and the Ames 
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Laboratory of the Institute for Atomic 
Research. 

Iowa State College is continuing to 
expand under its tenth President, Dr. 
James H. Hilton, as is the Division 
under its third Dean, J. F. Downie 
Smith. (Dean Anson Marston was 
first in succession for Engineering, 
from 1904 to 1932, with Thomas R. 
Agg as the second from 1932 until 
1947, when Dean Smith was ap- 
pointed. ) 

On the spacious and beautiful cam- 
pus created from what was originally 
open prairie, with a site located only 
by survey lines, the Division of Engi- 
neering now occupies more than ten 
major structures. Headquarters are 
in Marston Hall, the main engineer- 
ing building. Other activities are 
housed in the Engineering Annex, the 
Electrical Engineering Building, and 
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in separate structures for Agricultural 
Engineering, Mechanical, Aeronauti- 
cal, two buildings for Chemical Engi- 
neering, and an Experiment Station. 
These are supplemented by a group 


‘of auxiliaries serving all the depart- 


ments and the Experiment Station. 


Activities of Interest 


In addition to the instructional lab- 
oratories, all of which will be on dis- 
play for the ASEE, several extensive 
facilities will demand __ inspection. 
Ames is a center of nuclear science, 
an important aspect of the 1956 
ASEE program. The Ames Labora- 
tory of the United States Atomic 
Energy Commission played an im- 
portant part during World War II. 
Facilities of the Institute for Atomic 
Research and the Ames Laboratory 
include buildings for offices, general 
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Marston Hall, Headquarters for Division of Engineering, Iowa State College 


work areas, for research, metallurgy, 
and the Synchrotron—all built since 
World War II. (A related feature 
of the Annual Meeting will be the 
banquet address by U. S. Senator 
Bourke B. Hickenlooper, of the Joint 
Congressional Committee on Atomic 
Energy. ) 

A second outstanding point of in- 
terest will be the Engineering Experi- 


ment Station. Active work is being 
carried out on more than thirty ex- 
tensive research projects, as well as 
many minor investigations. Activities 
are included for all the primary engi- 
neering fields. Examples of larger 
projects are those on the utilization 
of agricultural by-products, manufac- 
ture of fertilizers, extraction of vege- 
table oils, development of highway 
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materials and construction methods, 
soil mechanics, creativeness in ma- 
chine design, and analysis of prob- 
lems in electrical transmission and 
distribution. 


The publication of research results ~ 


has always been an important activ- 
ity of the Station. More than 175 
bulletins have been issued, and nu- 
merous papers have been prepared for 
presentation to engineering societies. 


WOI-TV 


A visit to the studios of WOI-TV, 
the first educational television station 
to be opened for operation, and the 
100th station to begin telecasting in 
the United States, is a must for all 
ASEE visitors concerned with the 
audio-visual arts. WOI-TV is also 
unusual in being an educational sta- 
tion which carries commercial pro- 
grams for profit. It utilizes Channel 
5, with a power of 500,000 watts, from 
a transmitter tower 580 feet high, to 
cover an audience radius of 100 miles 
for more than sixteen hours per day. 

Established in February, 1950, 
WOI-TV is a modern extension of 
the traditional land-grant college con- 
cept of service to the public. Its op- 
erations emphasize teaching, program 
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development, and student experience 
both in production and in engineer- 
ing capacities. 


Highway Research 


Third attraction is the extensive 
program of work with highway ma- 
terials and methods of construction, 
and the headquarters of the State 
Highway Commission in Ames, about 
a mile east of the Iowa State Campus. 
Although there is no direct organiza- 
tional connection between the Com- 
mission and the College, the Experi- 
ment Station carries on broad re- 
search under the sponsorship of the 
Commission. 

In short, as the map will show, all 
roads lead to Ames for Engineering 
Educators in 1956. There will be a 
rich program, old friends, and much 
of technical and agricultural interest 
to see. Also, for those vacation- 
bound after the meeting, Ames is an 
excellent jumping-off point in any di- 
rection. Easterners will find Iowa 
well on their way to the West, or to 
the north woods and lakes; for the 
West, Ames opens both the South and 
East. Be sure to put June 25-29 on 
your calendar, and enjoy true mid- 
western hospitality! 


lowa State College Committee for the Annual Meeting 


General Chairman ..:L. O. Stewart 


Vice Chairman ....G. R. HENNINGER 


Committee Chairmen 


Auxiliary Services ...L. R. 
Banquets and Luncheons 
E. W. ANDERSON 
Conferences and Sessions 
G. R. Town 
Displays and Exhibits ...J. S. Ristnc 
Housing and Registration 
M. E. GouLp 


Ladies Program ..Mrs. H. M. Biack 


H. J. STOEvER 
Publicity and Information 

J. H. Botton 
Transportation ........ L. H. Csanyvi 


Trips and Entertainment 
L. S. LINDEROTH 
Young Peoples Program 
Mrs. J. F. SANDFORT 
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CAN 500,000 ENGINEERS 
BE PROFESSIONAL? 


ERIC A. WALKER 


Dean, College of Engineering and Architecture 
Vice-President-Elect, The Pennsylvania State University 


In the early 1930's, Matthew Woll, 
vice-president of the American Fed- 
eration of Labor, is supposed to have 
told a group of engineers, “The trou- 
ble with you fellows is that you fancy 
yourselves as professional men; ac- 
tually, you are just hired help.” The 
statement is true, whether it was ac- 
tually made or not. Engineers do like 
to believe they are members of a 
bona-fide profession, yet most of them 
are salaried employees. The real 
question is not the truth of the state- 
ment, but the truth of the assumptions 
on which it is based. Does the fact 
that engineers are “hired help” bar 
them from the ranks of professional 
men? Are unionization and profes- 
sionalism incompatible? And how 
sound is the engineers’ claim to pro- 
fessional status? 

For all practical purposes, the en- 
gineers’ interest in professionalism has 
been linked with the question of 
unionization for just about twenty 
years. When the Labor Relations Act 
was passed in 1935, many engineers 
were included in bargaining units 
along with technicians, factory work- 
ers, artisans, and other “subprofes- 
sionals.” This grouping was perhaps 
a natural one. Engineers have by 
tradition worked closely with these 
groups, and it is these groups that 
have worked hardest for unionization. 
By focusing attention on the engi- 
neers ambiguous position, however, 
the new law aroused his interest in 
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University Park, Pennsylvania 


professionalism and raised a question 
that has not yet been satisfactorily 
answered. 

Grasping for straws, the officials 
finally ruled in this case that engi- 
neers, as salaried employees, were not 
eligible for union representation, 
which was, or should be, restricted 
to hourly wage workers. This ruling 
did not help much, and in 1944 the 
National Labor Relations Board at- 
tempted a more careful job of defini- 
tion. “Professional engineers,” NLRB 
declared, “do essentially creative 
work.” The definition went on to 
point out that engineers write the di- 
rections for others to carry out, much 
as the doctor writes the prescription 
that is compounded by the pharmacist 
and administered by the nurse or pa- 
tient. This fact, NLRB declared, 
eliminated the engineers from non- 
professional ranks. 

Once the question had been raised, 
however, it was not to be settled 
easily. Consequently, the Taft-Hart- 
ley Act attempted to spell out the 
requirements for professionalism in 
terms of both the man and his work. 
“The term professional employee,” it 
ruled, “means 


A. Any employee engaged in work 
(1) predominantly intellectual 
and varied in character, as op- 
posed to routine mental, manual, 
mechanical, or physical work; 
(2) involving consistent exercise 
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of discretion and judgment in its 
performance; 
(3) of such a character that the 
output produced or the result 
accomplished cannot be stand- 
ardized in relation to a given 
period of time; 
(4) requiring knowledge of an 
advanced type in a field of sci- 
ence or learning customarily ac- 
quired by a prolonged course of 
specialized intellectual instruc- 
tion and study in an institution 
of higher learning or a hospital, 
as distinguished from a general 
academic education or from an 
apprenticeship or from training 
in the performance of routine 
mental, manual, or physical 
processes; or 

B. Any employee who 
(1) has accomplished the course 
of specialized intellectual in- 
struction and study described in 
clause 4 of paragraph A; and 
(2) is performing related work 
under the supervision of a pro- 
fessional person to qualify him- 
self to become a_ professional 
employee as defined in para- 
graph A.” 


Perhaps these rulings and interpre- 
tations formed an adequate basis for 
administering the law. They failed, 
however, to satisfy the engineer. 
Perhaps they kept the door to profes- 
sionalism from being slammed in his 
face; but they failed to convince him 
—or the public—that he is, in fact, a 
member of a profession. Engineers 


have been trained too long and too 
well to forge their opinions in the 
crucible of stubborn and irreducible 
facts to draw a conclusion so easily, 
even a desirable one. . 

What, actually, is the professional 
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status of the engineer? Is he already 
under the sun but fails to realize it 
because his eyes have not yet ad- 
justed to the new light? Or is he still 
groping to find the door left open by 


the legal interpretations? 


“Professionalism” is not an easy 
word to define. The learned profes- 
sions, according to Noah Webster, are 
the law, the ministry, and the healing 
arts. However, not all doctors, for 
instance, qualify, just as not all officers 
of the Armed Forces qualify as gentle- 
men, despite the Act of Congress con- 


ferring the title on them. On the. 


other hand, public acceptance often 
confers professional status on individ- 
ual members of groups outside the 
traditional three. Almost every com- 
munity, for example, has a landscape 
artist who is a “real professional.” 

Actually, as these examples show, 
professionalism is a double-barreled 
sort of thing. In part, it is obtained 
by satisfying certain established con- 
ditions, such as those spelled out in 
broad outline by the provisions of the 
Taft-Hartley Act. But in part it is 
conferred by the community at large 
on an individual or group because of 
the acceptance by that individual or 
group of a code of ethics—a code 
that the individual or group refuses 
to compromise for personal gain or 
prestige. None of the legal interpre- 
tations mentions this aspect of pro- 
fessionalism. 

Thus, the officer is a gentleman (1) 
because he has satisfactorily com- 
pleted all the rigorous requirements 
for a commission in one of the 
branches of the Military and (2) be- 
cause his personal conduct is recog- 
nized as being exemplary. The officer 
who fails to qualify on the second 
ground is the true author of the deri- 
sive phrase “officer and gentleman- 
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by Act of Congress.” The medical 


doctor, by virtue of his title alone, 
is a professional man on the first 
ground; the landscape artist qualifies 
only on the second. 

What are the tangible requirements 
for professionalism? And how do the 
engineers stack up as a group with the 
traditional professions in these re- 
quirements? 

Let’s use the medical doctor for 
comparison. Before he is allowed to 
offer his services to the public, he 
must have received a degree from a 
university, taken three to five years of 
postgraduate work, served an appren- 
ticeship, and passed a rigorous ex- 
amination. That’s all there is to it, 
except for the fact that the curricu- 
lum, apprenticeship, and examination 
are so tough that he must have higher- 
than-average intelligence, ability, and 
perseverance to arrive finally at his 
own practice. 

Here the engineers stack up rather 
well. Undeniably, it requires an in- 
telligence higher than average to com- 
plete today’s engineering curricula. 
At The Pennsylvania State University, 
for instance, only one out of every 
three freshmen who enter the College 
of Engineering and Architecture lasts 
long enough to be finally handed his 
parchment replica of the traditional 
sheepskin. In addition, studies have 
shown that the undergraduate with 
an I. Q. of less than 120 has little 
chance of securing his B.S. degree in 
engineering. 

It can also be shown that an engi- 
neering career demands long hours of 
postgraduate work at a university, in 
company courses, or through self- 
study. Many industries today offer 


training courses and curricula equiv- 
alent in every respect to those offered 


at the graduate level in academic 
institutions. 

It is true that comparative training 
for engineering is not quite as long as 
that required for either the lawyer or 
the medical doctor, each of whom 
must obtain a bachelor’s degree be- 
fore attending his specialized school. 
The engineers, however, have fol- 
lowed the doctors and lawyers in es- 
tablishing public licensing laws. In 
most states, this license is granted 
only after the completion of an ap- 
prenticeship under the direction of a 
licensed engineer. This takes care of 
the M.D.’s internship. In all states, 
the engineer must pass a rigid exam- 
ination before the title “professional 
engineer” is granted him. 

This title indicates the engineer has 
essentially met all the tangible re- 
quirements for professionalism. How 
does he measure up by the intangible 
standards? 

It is difficult to analyze what causes 
a person or group to be accepted as 
being professional by the public. It 
is clear, however, that this acceptance 
is not based on objective or legal 
standards. The title does not per se 
confer professional status. It indi- 
cates a professional competence; it 
does not yet indicate a professional 
morality. 

Let's look again at the doctor. Tra- 
ditionally, doctors selflessly devote 
their lives to the public welfare. The 
popular belief is that, as a group, 
they are dedicated to the service of 
humanity, just as are ministers. All 
studies show that doctors have the 
highest annual income of all classes 
of “workers.” The public seldom 
thinks of this; it thinks, rather, of the 
early morning calls to take care of 
Johnny’s stomach ache, made despite 
the fact that Johnny’s father is out of 
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work and cannot pay for the call. 
The demand for doctors today is 
tremendous, and any graduate M.D. 
is guaranteed a lucrative practice. 
When Johnny decides to enter med- 


ical school, people speak admiringly — 


of his sacrifice and dedication, of the 
long years he must spend in training, 
not of his prospective income. 

All this adds up to an attitude: an 
attitude, or a set of attitudes, defining 
the moral responsibilities of the man 
to his job and the outlook of the pub- 
lic toward the man as a member of 
a group. As an attitude, it cannot 
be legislated, any more than prejudice 
can be eliminated by Federal decree 
or the attitude of the people toward 
drinking could be changed by a Con- 
stitutional amendment. It cannot be 
conferred or denied because of the 
grade on an examination. It has 
nothing to do with the amount of 
training required to do the job. It 
takes no account whatever of whether 
the man is a hired hand or an inde- 
pendent practitioner, or whether he 
works in his private quarters or in a 
big office with hundreds of others. 

Francis Bacon wrote, “I hold every 
man a debtor to his profession.” A 
more modern writer put it this way. 
“Professional status is granted by the 
public through recognition, identifica- 
tion, and respect for learning and 
service of the individuals in the pro- 
fessional category.” 

In other words, the professional 
man is one whose reputation for com- 
petence and integrity is such that 
uninformed laymen can, and do, en- 
trust their lives, their health, and their 
property to him. To win this reputa- 
tion, he must first of all approach his 
calling as a position of public trust. 
It is a question of the assumption of 
public responsibility. 
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The doctors do not leave the in- 
culcation of this attitude, or code of 
behavior, to chance. Even during his 
premedical training, the embryonic 
M.D. begins to receive instruction 
about his responsibilities and duties 
to his fellow men. This training cul- 
minates in the administration of the 
Hippocratic Oath, with its emphasis 
on self-sacrifice, upon his graduation 
from medical school. Machinery is 
even set up to enforce its observance 
by punishing those who, through 
weakness or selfishness, fail to adhere 
to it. 

It is this standard of behavior, this 
code of ethics, that makes it difficult 
to rationalize professionalism and un- 
ionization. Unionization concentrates 
on the relationship between the em- 
ployee and his boss. Professionalism 
centers on the relationship between 
the man and his work. 

The major purpose of a union is to 
improve the lot of the employee by 
securing for him increased wages, im- 
proved working conditions, and the 
fringe benefits he desires. This is an 
essentially selfish goal. It puts “my’ 
good first, above the good of my fel- 
low men, if need be. It results, for 
instance, in higher wages for coal 
miners, even though the method of 
obtaining this increase cuts off the na- 
tion’s coal supply in the middle of 
December. 

The professional man’s task calls for 
discretion and judgment and requires 
him to produce the best possible an- 
swer in any particular situation. The 
best possible answer for whom? First, 
for humanity; second, for his em- 
ployer; third, if there is a third, for 
himself. 

There is little pressure for the aver- 
age factory worker to worry about 
humanity. His daily activity, except 
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in isolated instances of mercy and 
the like, little affects the public wel- 
fare. On the other hand, it is abso- 
lutely necessary for the doctor to be 
concerned with humanity at large, 
since almost every decision he makes 
involves the general well-being of the 
community. 

But isn’t this true also of the engi- 
neer? He designs our roads and the 
automobiles that travel on them. He 
designs the buildings, the factories, 
sometimes the cities in which we 
work and play. He designs the equip- 
ment that frees man from undignified 
and life-shortening labor, from the 
simple vacuum cleaner to the giant 
computers that perform in seconds 
calculations that would require scores 
of mathematicians years to complete. 
He designs the weapons that permit 
us to maintain our ability to protect 
our way of life effectively and to pre- 
vent the enemy from devastating our 
land with an annihilative war. No 
one, not even the doctor, is more re- 
sponsible for the health and welfare 
of our country than is the engineer. 

To be accepted as truly profes- 
sional, then, the engineer must meet 
this challenge. He must make it clear 
that he recognizes his duty to. human- 
ity and is prepared to accept it. It 
must be obvious that his decisions are 
aimed first at the good of the com- 
munity. His own selfish interests 
must be clearly subordinated. “Where 
there is love of man,” Hippocrates 
wrote, “there is love of art.” 

It is here that the engineer is at 
the crossroads. One branch leads to 
professionalism, the other to crafts- 
manship. Not all engineers, however, 
are convinced that the road to pro- 
fessionalism is the right one to take. 
Of the half million engineers with 
some claim to professionalism, almost 


40,000 are presumably sufficiently dis- 
satisfied with their present status to 
join engineering unions in the hope of 
improving their lot. 

There are ever-increasing signs, 
however, that more and more engi- 
neers are recognizing their corporate 
duty to mankind and are prepared to 
accept the discipline it demands. For 
instance, the American Society for En- 
gineering Education, which pioneered 
the inclusion of socio-humanistic stud- 
ies in the engineering curricula, estab- 
lished in 1952 a committee to study 
the problem of ethics in engineering. 
Interest in the work of this committee 
has been so high that the committee 
has had little time to do anything 
but answer its correspondence. Al- 
though the engineers have nothing 
sufficiently traditional to compare 
with the Hippocratic Oath, a limited 
survey by the ASEE committee re- 
vealed that 70 per cent of the 87 col- 
leges of engineering polled gave some 
sort of instruction in ethics to the en- 
gineering undergraduates. In another 
instance, the more than 33,000 mem- 
bers of the National Society of Pro- 
fessional Engineers voluntarily ac- 
cepted in 1954 a creed that reads, in 
part, 


“As a professional engineer, I dedicate 
my professional knowledge and skill to 
the advancement and betterment of hu- 
man welfare. I pledge . . . to place 
service before profit, the honor and stand- 
ing of the profession before advantage, 
and the public welfare above all other 


considerations.” 


In actual performance, the engi- 
neers have demonstrated this awak- 
ened consciousness of public duty. 
Seldom do you hear of an engineer 
performing a technological abortion, 
as those who make decisions based 
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upon recommendations of engineers 
often seem to do. Even the severest 
critics admit that when the chips are 
down (as they were in World War 


II) the “engineering achievement was . 


indeed phenomenal.” “The ‘guild of 
engineers, ” one critic grudgingly ad- 
mitted, “eagerly knuckled down to 
meet the quotas... .” Engineering 
decisions are not always popular, but 
they are remarkably honest. Surely 
this is the beginning of a professional 
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If the engineers accept this tre- 
mendous discipline for selfless service 
to the public welfare—if they accept 
the responsibility of directing their 
rather frightening potential for har- 
nessing the forces of nature for the 
good of mankind—the public will not 
long delay the conferring of profes- 
sional status. And all signs indicate 
that most engineers, both as individ- 
uals and as members of a group, have 
already stepped out firmly in the di- 
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KEREKES TO BE PRESIDENT 


OF AMERICAN CONCRETE INSTITUTE — 

Frank Kerekes, Dean of the Faculty, Michigan College of Mining pe 
and Technology, Houghton, and member of ASEE since 1927, has metho 
been nominated as President of the American Concrete Institute freshen 


to succeed Charles S. Whitney for a one-year term beginning at as 


the February, 1956, convention. much 
Dean Kerekes has been a member of ACI since 1938. He is the ar 
chairman of Committee 318, Standard Building Code, and a mem- ing F 
ber of Committee 315, Detailing Reinforced Concrete Structures. inate 
He has been serving as vice-president since 1954 and has served Sisal 
on the Technical Activities Committee, 1948-50, and the Board of gn 
Direction, 1951-54. The 
Dean Kerekes received his BS degree from City College of New Py 
York and the degree of Civil Engineer from Columbia University. peeet 
He immediately joined the civil engineering faculty at Iowa State ian 
College, Ames, where he served for 34 years and advanced to be oe = ‘ 
assistant dean of engineering. While at Iowa State he also served saci 
as chairman of both the Ames City Plan Commission and the Iowa pe 1 
Building Code Council. Kerekes is Past President and Honorary i. tc 
Member of the Iowa Engineering Society, which presented him the 
with the Anson Marston and John Dunlap Medals. He is a mem- pi 
ber of the Michigan Engineering Society. bli 
He is the author of text books and articles on education and ie “th 
civil engineering and has served as consulting structural engineer pone 
for architectural firms and industrial organizations. He is active Hoove 


in professional and civic circles. 
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THE ENGLISH PROGRAM AS 
ENGINEERING TEACHERS VIEW IT 


FRANK KEREKES 
Dean of the Faculty 


The Michigan College of Mining and Technology 


Member, General Council, ASEE 


Presented at the English Division Conference, the ASEE Annual Meet- 
ing, Pennsylvania State University June 21, 1955 


A civil engineer practicing in structural analysis and design, Dean 
Kerekes had his first opportunity to learn English after he was seven 
years old. He has for more than thirty years been closely associated 
with the teaching of a required course in report preparation, and for 
more than ten years was chairman of a College-wide Committee on Stu- 
dent English. These experiences are the setting for his “intense con- 
viction that power in the use of English is the essential skill in all 


professions.” 


We are at the point where many are 
urging a critical and comprehensive 
review of the content, function, and 
method of teaching English in the 
freshman year of engineering curric- 
ula. Furthermore, there has been so 
much of value written and said about 
the apparent shortcomings of prevail- 
ing English programs that imple- 
mentation and action rather than con- 
tinued surveys and deliberations are 
the urgent need. 

The teachers of English and of the 
other subjects in the college curricula 
should combine and cooperate in their 
program for developing effective 
means of communication among col- 
lege and university students. To ac- 
complish this objective each should 
be conscious of and sympathetic with 
the problems of the other. An emi- 
nent mining engineer, a generous 
public servant, Past President of the 
United States of America, and a ven- 
erable citizen of the world, Herbert 
Hoover, epitomizes the engineering 
profession thus: 


“I cannot leave my profession without 
some general comment upon it. Within 
my life time it has been transformed 
from a TRADE into a Proression. It was 
the American universities that took engi- 
neering away from rule-of-thumb sur- 
veyors, mechanics and Cornish foremen 
and lifted it into the realm of wider 
learning in the humanities with the 
higher ethics of a profession ranking with 
law, medicine, and the clergy. And our 
American profession has brought a trans- 
formation in another direction through 
the inclusion of administrative work as 
a part of the engineer’s job. ” 


With the prestige of a profession, 
the engineer assumes added respon- 
sibilities, not the least of which is to 
communicate his ideas to his fellow 
engineers and to the citizens of his 
community, be they in his home town, 
his state, his country or the world at 
large. Charles Kettering of General 
Motors has said that “a man’s lan- 
guage is an index of his mind.” The 
mind of the truly professional engi- 
neer is trained in several rigorous 
disciplines of expression: linguistic, 
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graphical, mathematical, and, to a 
limited extent, aesthetic. As Harry S. 
Rogers, Past President of ASEE, puts 
at: 

“Because of competitive demands for 
time in such training, writing upon engi- 
neering matters has frequently failed to 
receive the attention necessary to de- 
velop any degree of proficiency, and 
courses in composition have lacked the 
motivation which could have been made 
available by compilation of stirring, 
challenging, and interesting informative 
writing.” 

Fortunately this is an opportune 
time not only to evaluate existing 
English programs but also to develop 
new ones. There is a growing recog- 
nition among scientists, engineers and 
educators that the faculties of depart- 
ments of English have important new 
contributions to make. By the very 
nature of their training, experience, 
and interest they can serve the broad 
function of developing among fresh- 
man engineering students the human- 
istic-social consciousness. They can 
perform this function and at the same 
time strengthen their influence in the 
application of the principles which 
govern the use of language in writing, 
speaking, reading, and understanding. 
The ASEE Committee on the Eval- 
uation of Engineering Education 
made its final report in June, 1955. 
As a result of the findings of this re- 
port many schools of engineering will 
be giving serious attention to cur- 
ricula revisions. Certainly, no more 
effective time could present itself for 
the introduction of a new, vital, and 
vigorous English program. 


What Do We Have to Offer? 


Broadly reviewed, the contents, ob- 
jectives, and emphases of freshman 
English courses available to engineer- 
ing students are in too many instances 
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patterned after programs which could 
logically celebrate their fiftieth if not 
their one-hundredth anniversaries. 
Formal engineering education in the 


_United States of America is hardly 


more than 125 years old. In that time 
there has been a tremendous exten- 
sion in the science and practice of en- 
gineering, not to mention the transi- 
tion from a largely empirical approach 
to a highly abstract, mathematical, 
technological and industrial treatment. 
Yet, with a few noteworthy excep- 
tions, English programs for engineers 
are gripped by precedent rather than 
liberated by the challenge of evident, 
realistic, and creative possibilities for 
improvement. 

What do we have to offer today? 
Let us go to the college catalogues 
to provide the answer, which could 
be summarized as follows: 

English A-B-C. Three credits per 
term throughout the freshman year. 


“Frequent short papers. The funda- 
mentals of expository writing; outlining, 
paragraphing, sentence structure, me- 
chanics. Study of formal grammar. 
Study of expository prose. An approach 
to judicious reading. Careful analysis 
of both good and bad writing. Materials 
for writing to be drawn from readings in 
imaginative literature.” 


In contrast to the foregoing (which 
is the usual pattern), there are all too 
few indications of an effort to make 
English more vital, stimulating, and 
challenging. 

English X-Y-Z. Three credits per 
term throughout the freshman year. 


“This course is designed to help stu- 
dents think, speak, write, and understand 
the living English of the United States 
of America. 

“Emphasis is placed upon skill in using 
clear, forceful, accurate, and idiomatic 
language for expression of ideas, and 
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upon skill in intelligent, critical, and dis- 
criminative reception of ideas. 

“The skills involved in reading, writ- 
ing, speaking and listening are combined 
in a single course (throughout the year), 
because intelligent use of language is 
equally essential to all of them. 

“As clarification of meaning is a pre- 
requisite of all learning, the ability to 
clarify and to communicate ideas effi- 
ciently and effectively is the aim of this 
course.” 


The first catalog description, Eng- 
lish A-B-C, typical of the English 
program offered to most freshman 
year engineering students and pre- 
sumably to all freshman students in 
most colleges, appears to be based 
upon the premise that high school 
English does not “TAKE,” so the col- 
lege department of English must use 
the energy, time, and effort of mature 
and able English teachers to inculcate 
English disciplines which should have 
been acquired in high school. Fur- 
thermore, in most institutions, little if 
any attempt is made to differentiate 
between the well prepared and poorly 
prepared high school graduate insofar 
as the credit they receive for high 
school English or the challenges pre- 
sented in their college English re- 
quirements are concerned. 

The second catalogue description, 
English X-Y-Z, is the exceptional 
English Program available to Fresh- 
man Year engineering students. One 
must admit, however, that, not having 
the course outlines at hand, one can- 
not know how much difference there 
may be in the actual course content 
and method of teaching between 
typical courses English A-B-C, and 
unusual courses English X-Y-Z. 


Does Freshman English “TAKE”? 


Judging from the continuous and 
persistent assertions made by teachers 


and employers of engineering stu- 
dents, one may conclude that the 
answer to this question, unfortunately, 
is practically a unanimous NO! This 
unpleasant evaluation should not be 
charged indiscriminately to failure by 
all students of engineering or to the 
ineffectiveness of able and sincere 
teachers of English. The writer be- 
lieves that this negative appraisal can 
be directly attributed to the very na- 
ture of prevailing English programs 
and to the lack of well planned fol- 
low-up writing requirements and 
standards demanded by the teachers 
of engineering subjects. 

Let us get down to specific results 
obtained in a survey of the writing 
performance of Junior and Senior stu- 
dents. Papers were gathered from at 
least one entire section of Juniors and 
Seniors in each of the five major divi- 
sions of the college. Students were 
not informed that the English was to 
be used for the special study. These 
papers were written outside of class 
as regular assignments. The 149 pa- 
pers were then read and classified as 
Good, Fair, Poor, and Not Passed. 
Nearly every objectionable error was 
noted, analyzed, and classified. The 
approximate length of papers varied 
from 130 to 1000 words. 

Of the 149 papers reviewed, 48 or 
32% were Good, 60 or 40% were Fair, 
27 or 18% were Poor, and 14 or 10% 
were “Not Passed.” Thus one may 
surmise that of every ten upperclass 
students 3 write Good papers, 4 write 
Fair papers, 2 write Poor papers, and 
one writes a Not Passed paper. It 
was further observed that the results 
were poorer as the papers grew 
longer. Indications are that a stu- 
dent does not positively demonstrate 
his strength or weakness in less than 
from 300 to 500 words. 

When only 3 out of every 10 juniors 
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and seniors—probably the same num- 
ber holds for graduates—write Good 
papers, it is little wonder that teach- 
ers of upperclass students and em- 
ployers of college graduates complain 
about the level of engineers’ per- 
formance in English. 

The analysis and classification of 
the errors yield results which are of 
far greater significance and value than 
the appraisal of overall quality of the 
written papers. The following sum- 
mary omits spelling errors. Although 
spelling errors were recorded, the re- 
sults demonstrated that many mis- 
spelled words were due to careless- 
ness and that in an appreciable num- 
ber of instances the students were 
able to correct their errors without 
the use of a dictionary. 


A. Coherence, Clearness, 


Smoothness 48.5% 
B. Grammar 22.6% 
C. Diction 15.1% 
D. Punctuation 13.8% 


Thus one might conclude that about 
half of the difficulty in writing con- 
sists of inability to communicate ideas 
and thoughts clearly. Only about 
one-quarter of the errors are charge- 
able to grammatical errors and a 
similar ratio to diction and punctua- 
tion combined. The graders of these 
papers did not aim at perfection but 
merely at determining the average 
literacy and intelligence of work gen- 
erally accepted. 

The commonest errors are easy to 
detect. Eight easily detected errors 
out of thirty-one types are responsible 
for more than half of the mistakes 
commonly made. Only two are errors 
in formal grammar. All eight are 
such as to make the students’ written 
and spoken work incorrect, clumsy, 
and obscure. 

The teacher of sophomores, juniors, 
and seniors could be of invaluable 
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service to his students if he would 
constantly urge them to avoid the fol- 
lowing Ercut ComMonest LANGUAGE 
ERRORS: 


CLEARNESS 
1. General vagueness, awkward- 
ness, inexactness. 
2. Faulty reference of pronouns. 
GRAMMAR 
3. Disagreement of subject and 
verb. 
4. Disagreement of pronoun and 
antecedent. 
DICTION 
5. Wrong word. 
6. Faulty idiom. 
PUNCTUATION 
7. Fragmentary statement written 
as a sentence. 
8. Confusing lack of internal 
punctuation. 


These observations are for one in- 
stitution. The engineering faculty 
could profitably join with the depart- 
ment of English in any school to make 
a survey of how freshman English 
“Takes.” Should such a survey be 
made, it is important that the paper 
should be written as a regular require- 
ment in junior or senior courses, that 
the papers should be at least from 300 
to 500 words in length, and that the 
students should not know that the 
papers will be scrutinized for English 
as well as for technical content. This 
type of check-up is good for the stu- 
dent, for teachers of technical sub- 
jects, and for the teachers of English. 


How Well Do Young Engineering 
Graduates Write? 


On the basis of general comments 
by their employers and by the grad- 
uates themselves, and of results ob- 
tained by actual surveys in industry, 
there appears to be a greater inability 
to meet the demands of industry for 
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effective writing and speaking than 
for effective engineering and scientific 
work. 

In a survey of several thousand 
practicing engineering graduates, 
good English was considered to be 
indispensable or of considerable value 
by 6o per cent. Of this number about 
25 per cent recommended the inclu- 
sion of more English courses in the 
Engineering curricula, and another 25 
per cent were actually continuing to 
study English after graduation. 

One large employer of engineering 
graduates made a comprehensive and 
careful survey of “The Young Engi- 
neer and His English.” It was found 
that from the point of view of young 
graduates, the preparation of letters, 
memoranda, reports and other written 
material consumes about 25 per cent 
of their time. Contacts with super- 
visors, other employees, and the pub- 
lic consume another 20 per cent of 
their time. Nearly 40 per cent of the 
men found their written assignments 
more difficult than scientific and tech- 
nical phases of their work. About 30 
per cent found it difficult to express 
their ideas orally, either in individual 
conferences or with groups. 

In this same survey, more emphasis 
on English was favored by go per cent 
of the men; more emphasis on speak- 
ing was requested by over go per cent; 
and more literature was favored by 
only 25 per cent. 

An analysis of the survey from the 
viewpoint of the supervisors reveals 
that in the writing of letters, memo- 
randa, and reports about 75 per cent 
of the young graduates use correct 
English, 64 per cent use clear English, 
but only 30 per cent use convincing 
English. The percentages of those 
who speak correctly, clearly, and con- 
vincingly are lower for speech than 


for writing. The specific defects oc- 
curring most often are in the order of 
their frequency: poor sentence struc- 
ture, limited vocabulary, and poor or- 
ganization of material. 

It should be realized that these com- 
ments apply to young engineering 
graduates selected from many engi- 
neering schools representing a large 
variety of institutions and a wide geo- 
graphic distribution. Therefore, it 
seems reasonable to conclude that in 
many schools definite steps should be 
taken for an improved English pro- 


gram. 


Why Not Develop a Realistic English 
Program? 


To stimulate creative thinking lead- 
ing to the early implementation of ef- 
fective English programs in those col- 
leges and universities which will have 
the courage to initiate them, four rec- 
ommendations are presented. 


1. Stop teaching high school courses 
in English as freshman English in 
college. 

2. Develop completely new motiva- 
tions, objectives, contents, presenta- 
tions, and functions for the courses as 
well as for the teacher in the proposed 
revitalized English program. 

3. Introduce a policy, system, and 
method for the review by competent 
faculty members of at least one paper 
written each term of the sophomore, 
junior, and senior years. These pa- 
pers should be written as a regular 
requirement of the courses in engi- 
neering subjects. 

4. Insure that a full course in “Re- 
port Preparation” completes the sen- 
ior year of each engineering curricu- 
lum. 

To develop each of these four 
points a bit more completely: 
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1. Emphasis on Reading, Writing, 
Understanding, Thinking, Learn- 
ing, and Speaking: 

A review of the statements for fresh- 
men English in college catalogues and 
a study of the course outlines reveal 
that in most cases the objectives, con- 
tents, and teaching methods are iden- 
tical in nature with those of high 
school English programs except that 
the rigor may be more exacting, the 
teachers more experienced, and the 
subject matter extended. It is about 
time to place more faith in the seri- 
ousness and adequacy of the English 
programs in high schools. Then more 
responsibility could be placed upon 
the freshman student to apply accur- 
ately and effectively what he learned 
in high school English. Specifically, 
the proposal offered here is that in- 
stead of devoting time to the re-teach- 
ing of grammar, composition, and 
rhetoric, the student should be ex- 
pected to apply what he has learned 
in high school to the writing, reading 
and understanding requirements of 
the course in college English. Then, 
the emphasis could be placed on read- 
ing, writing, understanding, thinking, 
learning, and speaking. In other 
words, both the student and the 
teacher of English would be working 
on a stimulating and mature level of 
mental discipline instead of devoting 
precious hours to the re-drilling of 
rules and regulations which have been 
or should have been acquired in high 
school. Grammar, composition, and 
rhetoric would of course be important 
elements in the student's performance. 
But the student would be impressed 
with the idea that these skills are ex- 
pected of him. This approach should 
convince the student that what he has 
once studied and learned he is ex- 
pected to apply effectively by his own 


volition. 
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Those students whose work in Eng- 
lish throughout the freshman year is 
consistently substandard insofar as 
grammar, composition and rhetoric 


.are concerned should be obliged to 


take and pass a “Practice Course” 
during the following year without 
credit toward graduation. 

To make this plan effective, should 
the student need to take the “Practice 
Course,” his final grade in English 
should be withheld until such time 
as he meets the standards of the 
“Practice Course.” 


2. The Revitalized English Program: 


The entire freshman year in English 
should be revitalized as an orientation 
course in an introduction to the Hu- 
manities broadly and practically in- 
terpreted. The student can in this 
course become aware of engineering 
in its relationship to society; he can 
develop an interest in people and 
stimulate an intense civic conscious- 
ness. His reading sources can be 
among the many fine general and 
technical books, magazines, pamph- 
lets, and newspapers of the day—of 
the period and time in which HE 
lives. Then as he matures, and after 
he has developed the urge to read 
materials of recent publication, he 
will develop the urge to read what 
great men of all time have thought 
and expressed in their writings. 

One specific suggestion is to have 
the student select a topic of particu- 
lar interest to him during the first 
week of the term. Then, let him de- 
velop this topic for the remainder of 
the term by reading, writing, and dis- 


cussion about his chosen subject. 


3. Writing Requirements Beyond the 
Freshman Year: 


During each term of the sophomore, 
junior, and senior years in every 
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engineering curriculum, the depart- 
ment should designate some course 
in which occasional papers of conse- 
quence will be written as a regular 
requirement. Then, some designated 
personnel of the department of Eng- 
lish would select at random a particu- 
lar unannounced written assignment 
for scrutiny as to its merit. Those 
students who persistently present sub- 
standard written material may be ex- 
pected to enroll in a drill course such 
as described in foregoing Item 1. 

This program is important because 
it gives the student four years of con- 
tinuous experience in writing and the 
benefit of departmental as well as 
English counsel. Then, when his em- 
ployer assigns some writing responsi- 
bilities to him, he will not have to 
tackle his assignment after three lean 
years of little writing and less organ- 
ized formal discussion. 


4. Report Preparation: 
In recent years it is becoming in- 


creasingly recognized that the synthe- 
sis of ideas and knowledge is of 
greater importance and value than the 
idea or knowledge itself. As the 
young engineer matures and as he is 
entrusted with increasingly broader 
and more intense responsibilities, he 
finds that he is called upon to write 
more letters, more memoranda, more 
articles, and more reports. As a mat- 
ter of fact, in his early days as an en- 
gineer he is quite likely to be called 
upon to write a report to his superiors. 
On the merit of the technical content 
and literary effectiveness of this report 
will depend his recognition and ad- 
vancement. 

The inclusion of a “Report Prepa- 
ration” course in the senior year of 
all engineering curricula provides the 
student with the opportunity to study 
intensively a problem of his own 


choice. Reports of this kind give the 
student experience in gathering and 
sifting information, in presentation, 
analysis and interpretation, and in the 
important skills of reasoning and judg- 
ment. The preparation of a report 
calls upon the engineering student to 
synthesize his knowledge through the 
medium of graphical, mathematical 
and linguistic expression, including 
the subtle application of aesthetic 
principles to produce a pleasing and 
desired effect. 


Are We Ready to Accept the 
Challenge? 


This brief analysis of the problem 
of necessity touches only the high 
spots. The writer has tried to stim- 
ulate each person to provide his own 
answers to the questions: 


Where are we? 

What do we have to offer? 

Does freshman English “Take”? 

How well do young engineering 
graduates write? 

Why not develop a realistic English 
program? 

Are we ready to accept the chal- 
lenge? 

The answer to the last question will 
determine for each of us whether we 
will return to our homes and relapse 
into the same routines of working 
and thinking, or whether we will re- 
alistically tackle one of the very im- 
portant problems confronting engi- 
neering education. In every case the 
particular methods for implementing 
these major policies and objectives 
will need to be developed coopera- 
tively by the faculties of English, sci- 
ence and engineering. If we choose 
to accept this challenge, then there 
will be a great deal of creative think- 
ing and work to do and many people 
to convert and convince. 


TESTS FOR GUIDANCE 
AND COUNSELING 


Engineers are amazingly versatile 
creatures. Present demands for tech- 
nically trained people reflect this fact; 
engineers and scientists are being 
placed in positions ranging all the 
way from top-notch management ad- 
ministration to routine analysis and 
testing. Thus it is that engineers are 
not employed solely in purely techno- 
logical pursuits. They are employed 
also as managers or supervisors, as 
technical salesmen, and in top flight 
executive positions for which engi- 
neering training may not be a neces- 
sity but is a great aid. 

This fact has been seized upon by 
several writers as a major cause of 
present severe shortages in techni- 
cally-trained personnel. These writ- 
ers call for a system which will insure 
that engineers pursue purely techno- 
logical activities in their industrial 
employment. This, these critics ar- 
gue, will significantly ease present 
shortages of engineers and scientists, 
result in increased job satisfaction for 
technical people, and promote “more 
efficient” utilization of technical man- 
power. 


Counseling Has a Place 


Fortunately for industry, the rea- 
soning behind the above arguments 
has been recognized to be fallacious. 
Engineering educators, by and large, 
have been gratified at the versatility 
shown by their progeny. Steps have 
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therefore been taken to modify engi- 
neering curricula toward better indus- 
trial preparation for young engineers. 

This effort certainly has been in the 
right direction. It needs to be ac- 
companied, however, by equally in- 
tensive efforts to increase the parti- 
cipation of engineering educators in 
the guidance and counseling of stu- 
dents. 

The word counseling may have un- 
favorable connotations for many of 
the readers of this paper. Examples 
of poor counseling are numerous. In- 
experienced, poorly trained, and often 
maladjusted persons posing as “coun- 
selors” have, by their abortive efforts, 
misguided the destinies of countless 
individuals. Fortunately, however, 
the bulk of professional counselors 
are competently and quietly continu- 
ing to do an effective job. 

They are taking steps to purge their 
ranks of the undesirable elements 
mentioned above. Let it be known at 
the outset, therefore, that the author 
has heard of, recognizes, and sincerely 
deplores the many instances in which 
the counseling function has been seri- 
ously degraded. This is not to say, 
however, that good counseling is not 
desirable and necessary. 

Expert guidance and _ informed 
counseling promote close working re- 
lationships between faculty members 
and members of the student body. It 
is important indeed that engineering 
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TESTS FOR GUIDANCE AND COUNSELING 


students have ready access to the ad- 
vice and guidance which only in- 
formed and experienced faculty mem- 
bers are qualified to give. Through 
such relationships the student gains 
a realistic view of the industrial world 
which he is preparing to enter. His 
educational career also takes on new 
meaning. Course offerings become 
more interesting and vastly more pal- 
atable. Purpose and direction are 
added to the enterprise, and the stu- 
dent hearkens to the excitement of 
planning the journey toward his goal. 

Granted that the guidance function 
is desirable and necessary in modern 
day engineering education, what are 
the major guidance problems to be 
faced? What methods may be most 
useful and appropriate in carrying out 
these guidance functions? Finally, 
what aids are available to give the 
faculty counselor added information 
about the individuals he is advising? 


Are Engineers Dissatisfied? 


Several writers‘ have speculated 
about matters which, when taken to- 
gether, might be referred to as “the 
engineer's plight in industry.” It has 
been said, for example, that engineers 
in industry suffer from chronic dis- 
satisfaction. It has been said further 
that a major part of this dissatisfac- 
tion stems from a basic conflict be- 
tween management methods and the 
scientific methods employed by the 
professional engineer. Actually, many 
of the points made by persons writing 


1See for example, George Odiorne, “The 
Trouble with Engineers,” Harper's Maga- 
zine, January, 1955, pp. 41-46, and David 
G. Moore and Richard Renck, “The Profes- 
sional Employee in Industry: The Unhappy 
Engineers,” IRC publication IV, University 
of Chicago, 1952, pp. 9. 
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in this vein are based on faulty rea- 
soning. It is a simple matter to point 
up some of these errors. Doing so 
serves to highlight some of the areas 
and problems requiring special atten- 
tion from engineering educators. 

(1) First of all the term “profes- 
sional” is bandied about far too freely. 
A young engineering student, if he is 
to believe much of what he reads, 
will be lulled into feeling that posses- 
sion of an engineering degree auto- 
matically carries with it the stamp of 
“professional engineer,” thereby en- 
titling the holder to much of the rec- 
ognition, status, and privileges im- 
plied by the term “professional.” 

Bombarded by these arguments and 
quickening to the sweet taste of pro- 
fessional privileges, the engineering 
student needs to know and appreciate 
the broader connotations of the term 
“professional.” Most of all, he needs 
to become aware that true profes- 
sional status does not derive from 
such artificial (though important) 
supports as college degrees, group 
membership, and secret terminology. 
Moreover, he needs to learn about the 
duties as well as the privileges of 
professional status. 

For example, he must take unto 
himself his profession’s code of ethics. 
He must learn that first allegiance is 
not to himself, but rather to his pro- 
fession, his employer, and to society. 
Recognition that the achievement of 
professional status is not a “cut and 
dried” affair, that it is a goal to be 
won through long and constant effort, 
will significantly lower the expecta- 
tions of the young engineer who is 
about to enter industry. Giving engi- 
neering students a more realistic view 
of themselves and their profession is 
one primary need that engineering 
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educators, in carrying out their guid- 
ance function, can fill. 


Engineers Differ 


(2) Just as serious, possibly, is the 
prevailing notion that engineers are 
all the same, that they are of a certain 
mold, and can be handled in a def- 
inite, readily prescribed manner. For- 
tunately (or, unfortunately, depend- 
ing upon your view), such a stereo- 
type is far too simple. As has been 
mentioned previously, engineers carry 
out a variety of job duties ranging 
from top-flight administration to rou- 
tine analysis and testing. Obviously, 
individuals possessing different pat- 
terns of abilities, interests, and per- 
sonality traits differ sharply in the 
extent to which they are suited for 
these various functions. Because dif- 
ferent engineers are differently 
“suited” to carry out various functions, 
instances of serious waste or misap- 
plication of technical manpower are 
not uncommon. For example, an en- 
gineer may spend years in unsuccess- 
ful pursuit of graduate training, a 
career in sales engineering, a career 
in research, or some other engineering 
specialty. Needless to say frustration, 
dissatisfaction, wasted effort and time 
are the unwanted by-products. 


Educators Need Assessment 
Techniques 


Taking these facts into account, it 
behooves the engineering educator to 
familiarize himself, as best he can, 
with all methods applicable to the 
measurement of engineering aptitudes, 
interests, and personality traits. Sup- 
ported by objective and valid methods 
of appraisal, the guidance burden will 
be significantly eased. Working with 
the student, the faculty advisor will 
be able to do a better job of pointing 
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out the area or areas in which the stu- 
dent may expect to be most produc- 
tive and satisfied. 

In fulfilling this guidance function, 
psychological testing can play an im- 
portant part. Unfortunately testing 
has received a bad name for several 
reasons. Chief among these is that 
most tests have not been appropriate 
for the measurement of the highly 
specialized abilities and interests pos- 
sessed by engineering graduates. 
Thus, use of inappropriate tests, often 
administered and_ interpreted by 
poorly trained technicians, has re- 
sulted in attaching a general stigma 
to the entire testing approach. 

Furthermore, many test makers 
have failed to provide sufficient evi- 
dence bearing on the validity of the 
tests employed. In other words, they 
have been unable to show how test 
scores are related either to job effec- 
tiveness in different industrial func- 
tions, or to the relative success with 
which different engineering students 
pursue their undergraduate or grad- 
uate studies. 

Thus, the widespread use of inap- 
propriate and poorly validated tests 
has served to discredit the testing 
movement—at least, so far as the test- 
ing of engineering students is con- 
cerned. Recognition of these short- 
comings has led to an extensive per- 
sonnel research program designed to 
develop good objective guides which 
may aid the engineering educator in 
accurate occupational analysis. The 
research program has addressed itself 
to the following questions: 


@ How do engineers who perform 
varied functions differ from each 
other? 

@ How can these differences be 
identified and measured? 


@ 
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@ Which differences are most im- 
portant in determining success 
or failure? 

@ Finally, can such differences be 
reliably measured? If so, can 
these measures be used to pre- 
dict where a given individual 
will do the best job? 


New Test Measures Engineering 
Achievement 


The first step in the research pro- 
gram was the development of a high 
level engineering achievement test, 
the Minnesota Engineering Analogies 
Test (MEAT).? This test is the re- 
sult of efforts to combine features 
of an abstract reasoning test with 
those of a comprehensive engineering 
achievement test. It is an attempt to 
build an engineering ability test which 
will accurately identify high level en- 
gineering capacity and which will be 
acceptable to the engineers who take 
it. Preliminary research suggests that 
this effort has met with substantial 
success. For example, engineers do- 
ing different types of engineering 
duties characteristically score differ- 
ently on MEAT. This is an im- 
portant finding because it shows that 


scores on this test may give some 
clues about where a young engineer 
might do his best job. Figure 1 
shows how this works. 

This figure shows the middle fifty 
per cent of scores for three groups of 
engineers engaged in different engi- 
neering duties. A quick glance at the 
chart reveals that pure research engi- 
neers score highest, followed in de- 
creasing order by development engi- 
neers and sales and technical service 
engineers. This information can be 
useful in the guidance of engineering 
students and applicants for admission 
to engineering. 

Suppose a young man scores 37 of 
a possible 50 on MEAT. It is obvious 
that he is well above the average of 
pure research engineers. Based on 
his engineering knowledge and _ his 
ability to reason abstractly, an esti- 
mate is warranted that he will make 
a top-notch pure research man. On 
the other hand, a second engineer 
scoring 28 on MEAT might be fairly 
typical of development engineers. 
The odds are that he would serve 
efficiently on a development job, but 
that he might be somewhat less effec- 
tive as a pure research engineer. 


2 Minnesota Engineering Analogies Test 
consists of problems of the four-alternative 
multiple choice variety in analogy form. 
Examples of some of the problems in the 
test include the following: (The correct 
answers are italicized ) 

(1) Add : Subtract :: multiply : 1) inte- 
grate 2) divide 3) magnify 4) dif- 
ferentiate 

(2) In a triode, 

Spectators : turnstile :: plate current : 
1) cathode 2) plate 3) anode 4) 
grid 

(3) Rate of fluid flow : electric current :: 
pipe friction: 1) electromotive po- 
tential 2) electrical resistance 3) 
conductance 4) resistivity 

In order to answer any one problem cor- 


rectly, an engineer must know not only his 
subject matter; he must be able also to per- 
ceive and identify the appropriate relation- 
ships. Psychologists have known for a long 
time that his ability to perceive relationships 
is related in a subtle way both to general 
intelligence and to abstract reasoning abil- 
ity. It is likely, therefore, that Minnesota 
Engineering Analogies Test is an effective 
measure not only of what an engineer 
knows, but also of how well he can use 
the facts he does know. Development of 
MEAT has been carried on over a span of 
three years during which over 1300 engi- 
neering students and employed engineers 
have taken the test. It has been published 
and is currently being marketed by Psycho- 
logical Corporation, 522 Fifth Avenue, New 
York City. 
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Ficure 1. The middle fifty per cent of scores on Minnesota Engineering Analogies Test 
for three groups of engineers with different duties. Note that the median score for sales 
and technical service engineers is 23, for development engineers is 28, and for research 
engineers almost 34. 
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FicurE 2. Per cent of superior and less effective engineers and students, above and be- 
low certain critical scores on the Minnesota Engineering Analogies Test. Note that in Firm 
A, 100% of the less effective development engineers scored below 30, while only 30% of the 
top notch men made 30 or below. The same division holds slightly less well with the re- 
search engineers of Firm B (100% against 44%), and somewhat more so with the graduate 
student physicists of University A (100% and 20%). 
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MEAT Validity Is High 


Evidence bearing on the validity of 
MEAT is given in Figure 2. This 
Figure shows how scores on the test 
are related to engineering effective- 
ness as judged by supervisors of em- 
ployed engineers and professors of 
students in graduate training. Super- 
visors and professors were asked to 
rank the engineers under them in 
terms of overall effectiveness. Figure 
2 shows how well scores on MEAT 
discriminate between “top notch” 
(ranked in the top quarter ) engineers 
and “less effective” (ranked in the bot- 
tom quarter) engineers. For exam- 
ple, in Firm A,* not one of the less ef- 
fective development engineers scored 
above 30, but 70 per cent of the top 
notch development engineers did so. 
MEAT also does a good job among 
pure research engineers. In Firm B * 
none of the less effective pure re- 
search men scored above 35, but 56 
per cent of the top notch research en- 
gineers did so. 

Finally, it is apparent that the test 
also accurately identifies different 
levels of effectiveness in graduate 
training. None of the less effective 
graduate students in a group of 
M.A. and Ph.D. candidates major- 
ing in physics at a well known south- 
eastern university scored above 35, 
while 80 per cent of the top notch 
graduate students did so. Though 
scores on a test such as this certainly 
must be used with caution, evidence 
for the validity of the engineering test 


3 Engineers tested in Firm A were chemi- 
cal engineers engaged in developmental re- 
search activities. None held a graduate 
degree. 

* Engineers tested in Firm B were highly 
experienced electrical and electronics engi- 
neers engaged in pure research. Many held 
Master’s or Ph.D. degrees. 


as a measure of effectiveness is im- 
pressive. Used in conjunction with 
other lines of attack, such as school 
grades, expressed desires, and general 
personality factors, this type of in- 
formation can aid significantly in the 
educational and employment guid- 
ance of engineering students. 


Measurement of Interests also 
Important 


The development of Minnesota En- 
gineering Analogies Test, therefore, 
may represent an important step to- 
ward supplying answers to the ques- 
tions outlined earlier in this paper. 
This development has concentrated, 
however, only on the measurement of 
knowledge or aptitudes. What of the 
vocational interests or motivation of 
engineers performing different func- 
tions? It is logical to assume that a 
pure research engineer may differ 
sharply in interests from a good sales 
engineer. If this be so, objective 
measurement can give further impor- 
tant information for the guidance of 
the student. 


5 The Strong Vocational Interest Blank is 
a listing of 400 names, occupations, book 
and magazine titles, school subjects, and ac- 
tivities. For each item, a person taking the 
Inventory is asked to indicate whether he 
Likes, Dislikes, or feels Indifferent toward 
the item. Experience with the test shows 
that persons in the same occupation give 
similar answers. Thus the Inventory can be 
scored on how similar a person’s answers 
are to those of successful men in any of 40 
major occupations. Scores can be obtained 
for occupations ranging from carpenter and 
farmer to engineer, physicist, lawyer, or 
author-journalist. Extensive research with 
this test shows that a man’s measured in- 
terests change little after age 20. They 


may be expressed in different ways at dif- 
ferent times during his life, but the basic 
wants, desires, and propensities are strik- 
ingly constant. 
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As a matter of fact, preliminary 
research with the Strong Vocational 
Interest Blank® shows that measure- 
ment of interests can predict future 
engineering effectiveness. One study 
of interests showed that research en- 
gineers characteristically obtain mark- 
edly different results from those of 
sales engineers. Top research engi- 
neers showed measured interests sim- 
ilar to those of physicists, chemists, 
and mathematicians. Top sales engi- 
neers, on the other hand, were more 
like sales managers or real estate sales- 
men in measured interests. The most 
significant finding was that the re- 
search engineers who were rated as 
most effective by their supervisors 
were those who also scored highest 
on the basic science occupations 
(physician, chemist, physicist, mathe- 
matician ). 

These findings with the Strong Vo- 
cational Interest Blank are of special 
significance. They show that an engi- 
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neer’s interests (quite apart from 
ability) may be important in deter 
mining where he will do the best job 
and how good a job he will do. Re- 
search is now being directed toward 


- determination of the characteristic 


patterns of interests shown by engi- 
neers performing different industrial 
duties, such as pure research, produc- 
tion, sales, and administration. It is 
hoped that when these data have 
been collected and analyzed, valuable 
added information will be available 
which can help in pin-pointing the 
type of engineering function most 
suitable for the young engineer. Such 
knowledge, obviously, could signif. 
icantly ease the guidance and counsel- 
ing problems faced by engineering 
educators. Objective information, 
based on acceptable tests with proven 
validity, can be applied both by engi- 


neering students and their advisors in | 


planning educational programs appro- 
priate to demonstrated basic abilities 
and interests. 


ASEE PROCEEDINGS VOLUME 


FOR 1954-1955 


Volume 62, 1955, of the series, Proceedings of the American So- 
ciety for Engineering Education, all text material of the JouRNAL 
from September 1954 through June 1955 (excluding the annual 
meeting program and the directory of members) is now available 
from the headquarters of the Society. The Proceedings are pre- 
pared substantially by omitting the covers, advertising, and other 
ephemeral pages of the monthly Journat editions. The cost of 
the bound volume, 832 pages, with four pages of subject index 
and two pages of author index, is $6.00. Orders and remittances 
should be sent to ASEE Headquarters, University of Illinois, 
Urbana. Copies are supplied without charge to associate institu- 
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MIT’S ENGINEERING PRACTICE 
SCHOOL—AN EFFECTIVE TRANSITION 
TO MATURE ENGINEERING 


ROBERT C. REID 


Director, Oak Ridge Engineering Practice School 


In the over-all education of engi- 
neers there is a rather ill-defined pe- 
riod between the time when formal 
college education ceases and when an 
individual attains the position of a 
responsible, practicing engineer. It is 
in this period that there may be a sharp 
transition from the academic approach 
to the industrial approach. It is also 
in this period that there may be some 
loss in enthusiasm or morale as it be- 
comes obvious that most subjects at 
school were considered on an “ideal” 
basis and that this basis usually is not 
directly applicable in practical situa- 
tions due either to the complexity of 
actual problems or to the paucity of 
the data necessary to obtain an an- 
swer. Judgment, common sense, the 
ability to make simplifying assump- 
tions, must be brought into play. 
These assumptions are not guesses— 
but intelligent approximations based 
on the theory learned in college. It 
is also at this point that many less 
technical virtues are emphasized, 
such as the ability to communicate 
effectively, and the ability to work 
within a group undertaking. 

This transition period may be said 
to end in the development of a mature 
engineer, and until recently the course 
of this development has been left al- 
most completely to the individual. 
Now, however, there is an awareness 
in industry that there should be a 
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Oak Ridge, Tennessee 


type of education which would ac- 
celerate the development of maturity 
in the engineering profession; an en- 
gineering internship might be appro- 
priate. That this is industry's feeling 
may be verified by the newly placed 
emphasis on trainee programs. Some 
of this feeling has also sifted back 
into the colleges and may be noted 
by the growth of cooperative pro- 
grams and in much of the course work 
wherein applications of theory are 
stressed. 

At M.I.T. an Engineering Practice 
School program is offered, which it is 
believed decreases the transition time 
required to adjust from the college 
classroom type of work to that en- 
countered in modern industry. The 
mechanism and aims of this program 
are discussed here and compared both 
to the collegiate cooperative program 
and to the type of training program 
sponsored by industry. 


Industrial Training Programs 


The report, “How to Train Engi- 
neers in Industry,” which was issued 
recently by the Professional Engi- 
neers Conference Board and the Na- 
tional Society of Professional Engi- 
neers, has clearly emphasized the 
growth of industrial training pro- 
grams. The general keynote of the 
report was that at the present level 
of wages paid to new engineers, 
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coupled with the shortage of engi- 
neers, it is economically advisable to 
accelerate the development of a new 
employee's professional potential by 


some sort of planned training pro- | 


gram. R. P. Dinsmore? has said that 
the employer obtains “young men 
(who) have the favorable character- 
istics of being energetic, optimistic, 
enthusiastic, flexible in their ideas, 
and last, more durable than older 
men. On the other hand they are 
likely to exhibit the unfavorable char- 
acteristics of being unseasoned, un- 
derdeveloped in judgment, rash, inex- 
perienced, undiplomatic, shortsighted, 
and weak in team spirit.” 

Although industrial training pro- 
grams vary considerably in scope and 
in quality, the teaching techniques 
are, in most cases, not formalized but 
usually involve one or more of the 
following: role playing, job rotation, 
conferences, study courses. Many in- 
dustries also aid employee engineers 
in obtaining advanced courses or de- 
grees at nearby colleges and univer- 
sities. The point of interest here, 
however, is the fact that by detailed 
programming, industry has found that 
it is profitable to “educate” the engi- 
neering graduate into the ways of 
competitive industry. This post-grad- 
uate or pre-industrial education in- 
volves not only the usual introduction 
to company policies but also the de- 
velopment of thinking and action re- 
flexes as applied to practice. 

The advantages of such engineer 
training both to industry and to the 


engineer trainee are obvious. The 


industry benefits at an earlier date 
from the engineer who is capable of 
undertaking responsibility, and the 
engineer enjoys an earlier profes- 
sional, and financial, recognition. 


1 Chem. Eng. Prog., 50, 109 (1954). 
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The main disadvantages of the pro- 
grams lie not in the idea but in the 
application. Most programs are ad- 
ministered with little close supervi- 
sion and the teacher is more often 
than not a line supervisor who has 
this added responsibility thrust on 
him in addition to his other duties. 
By no means is such a_ teaching 
method inherently bad—it may, how- 
ever, be inefficient since there are 
many occasions when the supervisor 
has neither the time nor the experi- 
ence to evaluate and guide the de- 
velopment of the young engineer. 


Cooperative Programs 


Cooperative programs ordinarily 
provide excellent educational oppor- 
tunities for young engineers. By com- 
bining classroom theory with practical 
application in alternating periods of 
time, a man quickly learns the neces- 
sity and limitations of theory in prac- 
tical applications. This type of train- 
ing for engineers suffers one serious 
drawback—the possibility of having 
poor or uninterested supervision in 
the plant phase of the program. Oc- 
casionally a student will spend all or 
most of his time at a plant on one 
problem or one type of work with 
little educational development except 
a specific factual gain about the prob- 
lem at hand. The ability to work 
with or lead a group, the ability to 
deliver a competent technical talk or 
write a concise, clear report may or 
may not be developed, since the 
choice of problem and method of 
presentation is almost wholly at the 
discretion of his immediate supervisor. 

There are some very conscientious 
supervisors who do their utmost to 
guide and help the trainee in his 
work, but unfortunately there are 
many, as in the case of the industrial 
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programs, who have neither the time 
nor patience to help, encourage, and 
criticize constructively the engineer 
trainee. Most universities or colleges 
with cooperative programs have a 
Coordination Department, the duty of 
which is to keep aware of what kind 
of work the students are engaged in. 
This is a step in the right direction, 
but until the immediate supervisor 
can be convinced of his duty to guide 
and encourage the cooperative stu- 
dent, maximum utilization of the stu- 


dent’s time, for the student’s benefit, 


cannot become a reality. 


M.LT.’s Engineering Practice Schools 


The Massachusetts Institute of 
Technology has long realized the 
need for cooperating with industry 
to develop individuals who not only 
had a reasonably good background 


of fundamentals but also possessed 


other desirable traits such as the abil- 
ity to reason, to express oneself orally, 
and to express oneself in writing. A 
tried and successful method used to 
develop these latter qualities has been 
the Engineering Practice School. 
Undergraduate or graduate stu- 
dents may enroll in a one-semester 
course which is designed to be both 
intensive and comprehensive. For 
Chemical Engineering Practice, the 
student has a choice of three different 
plant areas: Hercules Powder Com- 
pany at Parlin, N. J.; Eastern Cor- 
poration at Bangor, Maine; and Beth- 
lehem Steel Corporation at Lack- 
awanna, New York. The Oak Ridge 
Engineering Practice School is located 
at the Union Carbide Nuclear Com- 
pany installation in Oak Ridge, Ten- 
nessee. The School of Chemical En- 
gineering Practice is primarily for un- 
dergraduate and graduate chemical 
engineers; the Oak Ridge Engineering 
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Practice School is attracting grad- 
uate chemical, nuclear, electrical, and 
mechanical engineers, as well as grad- 
uate science students in physics, 
chemistry, and metallurgy. Both 
schools are nearly identical in opera- 
tion, so only one, the Oak Ridge Engi- 
neering Practice School, will be de- 
scribed here. 


Aims of the Practice School 


According to the late Prof. W. H. 
Walker of M.LT., acquiring a knowl- 
edge of science is easier than apply- 
ing this knowledge intelligently and 
successfully to the solution of tech- 
nical problems. In recognition of 
this fact, the primary objective of the 
Practice School is to develop the stu- 
dent’s ability to apply fundamentals 
by assigning him to a variety of chal- 
lenging plant problems. Emphasis is 
placed upon the development of abil- 
ities to apply basic principles and 
good common sense to the solution of 
technical problems encountered in in- 
dustry. At the same time, particular 
emphasis is placed upon the develop- 
ment of skill in public speaking, tech- 
nical writing, group cooperation, lead- 
ership, and economic analysis. 


Mechanics of the Program 


The aims and purposes of the Prac- 
tice School are put into action in an 
unusual way. A resident staff, con- 
sisting of an assistant professor and 
an instructor, is maintained at each 
station and is responsible for the edu- 
cation of the students. The staff sur- 
veys the current plant problems and 
judges whether they are acceptable 
by two criteria: (a) are they educa- 
tional, requiring originality or crea- 
tiveness of the students and (b) will 
it be possible, in the time allotted, to 
achieve results of value to the plant? 
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If a problem is judged suitable, two 
or more students are issued a mem- 
orandum describing briefly the back- 
ground of the problem and the spe- 
cific information desired; a_ plant 
consultant is also listed so that the stu- 
dents will have a direct liaison with 
the industrial staff. The problem 
may last from a few days to several 
weeks. The average time at Oak 
Ridge is two weeks. Thus each stu- 
dent will be assigned eight or nine 
different problems per semester. 

In no case is a man assigned to a 
problem alone, for cooperative effort 
is one of the factors stressed in Prac- 
tice School work. In sections of three 
or more men, a group leader is ap- 
pointed who is responsible for co- 
ordinating the work and seeing that 
the assignment is completed on sched- 
ule. The responsibility of being a 
group leader for an assignment is 
rotated among the men. 

A record is kept of each assignment 
so that each student will have differ- 
ent kinds of problems during the se- 
mester. The five general classes are: 
research, development, design, pro- 
duction, and technical service. By 
working in these areas the young en- 
gineer can evaluate his own poten- 
tialities and will be able: to orient 
himself with regard to the type of 
future employment for which he is 
best fitted. 

A few problems assigned may in- 
volve only a theoretical or economic 
study, but over half require some kind 
of experimental measurements. Be- 
cause the experimental problems en- 
countered at Oak Ridge may vary 
from a delicate physics experiment to 
the construction of a chemical engi- 
neering pilot plant, the Practice 
School is provided by Union Carbide 
Nuclear Company (subcontractors to 
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the AEC) with a large laboratory and 
well equipped machine shop. 


Solution of the Problem 
Each group or team has the respon- 


sibility for the solution of its assigned 


problem. The first step in the solu- 
tion of the problem is to become ac- 
quainted with the existing theory, op- 
erations, and equipment involved. 
Then the phase of the problem to 
which the investigation will be con- 
fined must be determined. These 
decisions may be accomplished by 
conferring with the plant men for 
their ideas and by consulting the liter- 
ature, including plant reports, to de- 
termine what information is already 
available. Once the specific problem 
has been defined, it must be analyzed 
to determine the experimental data 
and test equipment needed, the pre- 
cision required, the results expected, 
and the method of presentation. 

The group then presents its plan of 
attack to the staff for approval. The 
staff makes criticisms and suggestions, 
but as far as possible the final deci- 
sions on the procedure are left to the 
students. After a plan which is ac- 
ceptable to both the students and the 
staff has been outlined, it is taken for 
approval to the plant supervisor in 
whose division the work will be done. 

Following this approval, the neces- 
sary experimental equipment is built 
and the actual test is performed. The 
assignment is complete when all re- 
sults have been analyzed and the con- 
clusions and recommendations have 
been properly submitted in a written 
report. Throughout, the importance 
of scheduling properly to meet the 
completion date is emphasized. 

At Practice School it is emphasized 
that engineering is a group undertak- 
ing, and achievement may hinge 
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strongly on effective communication 
among the men in the group, so that 
the results of a technical investigation 
have little utility unless they can be 
understood and used by others. Thus, 
the students realize that it is of prime 
importance for an engineer to develop 
the ability to present technical reports 
with clarity, conciseness, and forceful- 
ness, since others will often judge abil- 
ity by the quality of presentation. It 
is also pointed out that just as one can 
command respect from his readers 
with a well-written report, he can im- 
press an audience even more with a 
good talk. In the oral situation, he 
has considerably more chance to use 
the forcefulness of his personality in 
transmiting ideas. 

Practice School men gain facility in 
writing by reporting the results of 
their investigations. An assignment 
is not complete until -an acceptable 
written account of the work has been 
submitted. When the first writeup is 
turned in, it is reviewed by the staff 
for such points as scientific and engi- 
neering content, clarity and logic of 
text, completeness, grammatical con- 
struction, and form. It is then re- 
turned with a list of criticisms and 
suggestions. After being revised by 
students, it is resubmitted. This proc- 
ess is continued until the writeup is 
in a satisfactory form, after which 
it is reproduced and distributed to in- 
terested plant and laboratory per- 
sonnel. 

When each problem is completed, 
an oral report also is given by the 
group leader. The presentation is 
criticized freely both by staff and stu- 
dents. The ability to deliver a better- 
than-average oral report is so essential 


that, in addition to the reviews given 
after completion of the problems, sev- 
eral additional seminars are scheduled 
throughout the term. These talks, 
which may be either on optional or 
assigned subjects, are recorded so that 
the speaker can play them back later 
and judge his own style and delivery. 
Students get further realistic experi- 
ence in oral reporting when sum- 
maries on their investigations are pre- 
sented for the benefit of plant per- 
sonnel. The question period which 
follows is important, for it tests the 
speaker's grasp of his subject and his 
ability to give promptly a direct and 
satisfying reply to a specific question. 
There is no formal grading scheme, 
but the final evaluation represents a 
composite opinion of the staff, fellow 
students, and consultants. Coopera- 
tion, leadership, self-reliance, and 
other such qualities are weighted 
equally with technical competence. 
The Practice School approach may 
be summarized by noting a paragraph 
in R. L. Wentworth’s paper in the 
1951 Engineering Society of New 
England Essay Contest, “The grad- 
uates of Practice Schools have de- 
veloped an alertness to practical prob- 
lems that makes them immediately 
valuable on the job. For example, 
knowing how and where to buy steel 
stock can be of equal value with 
knowing how to determine its physical 
properties. But strangely enough, this 
kind of information, which can be 
picked up without much more effort 
than keeping the eye and ear open, 
is usually neglected. The common 
phrase to described this property is 


‘well-rounded.’ ” 


THE INTEGRATION OF ECONOMY 
CONCEPTS IN THE CHEMICAL 
ENGINEERING CURRICULUM 


ROBERT S. ARIES 


Consultant and Adjunct Professor of Chemical Engineering, 


Polytechnic Institute of Brooklyn 


and RUDOLF M. CZINER 
Consulting Economist 


A paper presented at the 63rd Annual Meeting of the ASEE, Pennsyl- 


In order to determine the extent to 
which economy concepts have been 
integrated into the chemical engineer- 
ing curriculum, we made a survey of 
all Departments of Chemical Engi- 
neering in the United States and Can- 
ada. A brief questionnaire was sent, 
asking: 


(1) What courses specifically deal- 
ing with the economic aspects of chem- 
ical engineering and/or the chemical 
industries are included in your cur- 
riculum? 

(2) Were such courses given in 
1946 (ten years ago)? 

(3)If there are no such courses, 
how are economic aspects introduced 
into the curriculum? 


The return of completed question- 
naires was outstanding. From our ex- 
perience in mail interviews, a 30 to 
40 per cent return is considered ex- 
cellent. In this case, 80 per cent of 
the chemical engineering departments 
completed and returned the question- 
naires (or 100 out of a total of 125 
departments in the United States and 
Canada)—this despite the fact that 
they were busy with final examina- 
tions, grades, and graduations. The 


vania State University, June 22, 1955. 


cooperation of the schools—in most 
cases the Department Chairmen—de- 
serves our thanks and commendation. 

By their own evaluation, 63 of the 
Chemical Engineering Departments 
reported that they currently offer 
some course which specifically deals 
with chemical engineering and chem- 
ical industry economics. This is 
about a 20 per cent increase over the 
past decade. 

However, upon closer examination, 
we found that many of the courses 
listed actually were straight-forward 
engineering subjects (such as Equr- 
MENT Desicn), into which some eco- 
nomic considerations are integrated. 
On the other hand, quite a number of 
the schools which reported negatively 
do list technology courses which in- 
clude some phases in the economics 
of chemical engineering. Such classes 
are considered as “PARTIAL” coverage. 

On this new basis, 44 schools have 
specific economics courses, another 
48 present the subject “partially,” 
while only 8 departments report no 
efforts to integrate economy concepts 
into their curriculum. 

A review of the titles of such spe- 
cific economics courses in chemical 
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TABLE I 

Economic Supyects TREATED IN 52 CLASSES IN CHEMICAL ENGINEERING ECONOMY 
Process Evaluation 80 Management 28 
Production Cost Estimation 16 Financing 7 
Investment Cost Estimation 13 ‘~Principles of Management 6 
Alternate Investments 12 Personnel Relations—Labor 4 
Optimum Design 11 Development & Organization of the 
Process Evaluation 10 Corporation 4 
Economic Balance 8 Accounting 3 
Profits—Payout Time 7  Break-even Points 3 
Replacement Costs 3 Interest 1 
Business 25 Commercial Chemical Development 15 
Marketing, Market Research 10 Patents 8 
Industry Surveys 6 Research Economics 4 
Raw Materials 2 Principles of CCD 3 
Competition 2 
Sales Costs 1 
Prices 2 
Transportation 2 
engineering is interesting. The 44 PLant LOCATION 
schools listed 52 specific courses. PaTtENT LAW FOR CHEMISTS AND 
There are 22 courses called CHEMICAL ENGINEERS 


ENGINEERING ECoNomics or ECONOMY. 
Eight are designated as EcoNoMIc 
BALANCE. Four are called Econom- 
ICS OF THE CHEMICAL INDUSTRY or sim- 
ply Cuemicat Inpustry. Three are 
CHEMICAL ENGINEERING Cost EvALvua- 
TION or ANALysis. Another three 
cover the subject under CHEMICAL 
ENGINEERING PROBLEMS. Two courses 
deal with CHemicaAL ENGINEERING or 
TECHNICAL ADMINISTRATION. Other 
titles listed by the various schools are: 


THE Business OF CHEMICAL ENGI- 
NEERING 

Factors IN CHEMICAL ENGINEERING 

CHEMICAL ENGINEERING PLANT 
EconoMy 

OF CHEMICAL MANvu- 
FACTURE 

ECONOMICS AND DESIGN 

PRINCIPLES OF ENGINEERING INVEST- 
MENT AND ECONOMY 

Business OPERATIONS IN THE Proc- 
ESS INDUSTRIES 


One course is called Economic As- 
PECTS OF PETROLEUM PROCESSING ANP 
Petro-CHemicats. Ordinarily, you 
would expect this to be given in one 
of the Texas schools. Actually, it is 
a required undergraduate subject at 
the University of Pittsburgh. As a 
matter of fact, the five Texas schools 
which responded indicated no specific 
economics courses in their Depart- 
ments of Chemical Engineering. This 
may be due to the fact that money 
and raw materials may be so abun- 
dant in their area of interest that 
ordinary economic practices are su- 
perfluous. 

Obviously, the greatest emphasis is 
placed on economic evaluations of 
chemical processes. Such subjects as 
Cost Estimation, Economic Balance, 
Profits and Payout Time are stressed. 
Next in importance seem to be man- 
agement problems, such as Financing 
the Corporation, and Break-even 
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Charts. Another category is here 
called Business, which covers Mar- 
kets, Market Research, Competition, 
Sales and the other problems involved 
in actually making even the most effi- 
cient process profitable. Subjects di- 
rectly related to Commercial Chem- 
ical Development are mentioned 15 
times. It must be noted that this 
breakdown of the contents of these 
courses is incomplete, since not every 
one of the 52 classes was described in 
detail. 

Such economic considerations most 
frequently enter into classes on Equrr- 
MENT DesiGN, Process Desicn, and 
Orcanic and INoRGANIC TECHNOLOGY. 
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These courses usually deal with 
techniques of estimating investment 
and production costs, examining the 
components of such costs, estimating 


_ profits and payout-time on a process 


or plant, examining alternate invest- 
ment opportunities, depreciation of 
equipment, replacement economics 
and optimum designs (both from a 
technical and cost viewpoint). 
These economic concepts are im- 
portant. Unfortunately, all too often 
these are presented in the form of 
“ivory tower” problems, somewhat un- 
realistic to the average businessman 
and practicing engineer. For exam- 
ple, such economic appraisals often 


TABLE II 
CHEMICAL ENGINEERING COURSES WITH SOME INTEGRATION OF ECONOMIC CONCEPTS 
By 48 Schools Which Give No Specific Ch.E.Eco. Courses 


Design 37 
Technology 10 
Unit Operations 8 
Industrial Chemistry 7 


A few schools listed classes on related 
subjects given by other departments, 
such as ENGINEERING ADMINISTRATION 
by the Mechanical Engineering De- 
partment or ENGINEERING ECONOMY 
by the Economics Department. Such 
classes, however, cannot be consid- 
ered as dealing specifically with 
chemical engineering economy con- 
cepts. 


Process Evaluations 

The foregoing survey highlights 
two facts: (1) that most Schools of 
Chemical Engineering incorporate 


economics—or rather a dollar con- 
sciousness—into some phase of their 
technical training, and (2) that such 
integration is mainly in the field of 
economic process analysis, cost esti- 
mating, and return of investments. 


Process Industries 

General Ch.E. 
Comprehensive Problems 
Energy & Material Balances 


assume that a plant runs at 100 per 
cent of rated capacity. In actual 
practice, this is seldom the case. The 
practical engineer concerns himself 
not only with capacity operations, but 
must also know his costs when the 
plant is running at partial capacity or 
is being pushed beyond the rated ca- 
pacity. The quirks of the customers 
seldom permit any unit to be operated 
at a uniform rate for any length of 
time, even with abundant inventory 
capacity. 

Another business factor often over- 
looked is the fact that minimum costs 
may not give the maximum return on 
the investment. An additional refin- 
ing step, for example, may give a 
vastly improved and more desirable 
product. This may involve additional 
capital outlays and greater production 
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cost. However, the improved product 
may warrant a higher price, may find 
larger markets and result in additional 
income, higher profits and a faster 
payout-time than the minimum cost 
plant. This factor is often especially 
true in consumer products, where ad- 
ditional eye appeal may mean higher 
costs, offset by substantially greater 
sales and profits. 

The optimum economic output of 
a plant need not be the sum of the 
minimum unit costs of the individual 
operating units. The production rate 
of an entire plant is often a balance 
of numerous inter-related and co-re- 
lated factors, such as the efficient use 
of labor, utilities, sales costs, and stor- 
age costs. Optimum economics may 
depend upon the operation of various 
units at higher than minimum unit 
costs. 

The problem of the old, “obsolete” 
plant and product is too often handled 
on a straight cost basis, whereas other 
factors may intervene. In many in- 
stances, a company will continue to 
produce a product on which it loses 
money, simply because it leads to 
profitable sales in related items. In 
other cases, the company will con- 
tinue to sell the item to maintain a 
complete line of products. 

Very often, company management 
will decide to ignore unfavorable costs 
and profits. The ability to enter the 
market first with a new product may 
eliminate many cost considerations. 
Securing the market may be more im- 
portant than optimum returns. The 
Quaker Oats Company often sold its 
furfural at a price extremely close to— 
and at times lower than—costs. The 
company’s double objective was both 
to stimulate new applications through 
low prices and to discourage possible 


competitors by low profits. This long- 
range approach to furfural produc- 
tion and sales has paid off and is pay- 
ing off handsomely. Without direct 
competition, Quaker today sells about 
150,000,000 pounds of the chemical. 

Another factor not stressed in many 
of these courses is the human quality 
of “compromise.” You may be able 
to produce a better product at just 
a few cents more per pound. Your 
customer, realizing that your product 
is much better than his present mate- 
rial, will still refuse to buy. A few 
years ago, an East Coast company 
bought out an excellent dielectric 
casting resin. It had excellent storage 
life, pot life, curing cycles, dielectric 
and physical properties. Its selling 
price was about 10 cents higher than 
competing resins. The manufacturer 
was sure that the improved properties 
justified this higher price. To his dis- 
tressed surprise, large orders never 
materialized. The electronic com- 
ponent manufacturers recognized the 
added values of the resin, but refused 
to pay the additional cost simply be- 
cause their present plastics were 
“good enough”—adequate to do the 
job. 

Here is another problem in profits. 
Which is more desirable, a profit 
(after taxes) of $100,000 per year on 
an investment of $1,000,000, or a 
profit (after taxes) of $300,000 per 
year on an investment of $3,000,000? 
Both have an identical return on in- 
vestment—1o0 per cent. The actual 
decision rests on many factors other 
than chemical engineering economics, 
such as: 


The company’s ability to raise 
money. 

The activities of competitors in 
these two lines of business. 
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The possibilities of using these 
processes or products for future 
diversification. 

The trend in the demand for these 
products. 

The organization of the company— 
its ability to absorb either of 
these two products readily in its 
present production, research, sales 
and distribution set-up. 

Government policies. 

General company policies and aims. 


Of course, the businessman seldom 
is faced with a situation where two 
projects have identical returns, but 
this example does highlight the need 
for looking further than just costs and 
profits in managerial decision-making. 


The Business of Chemical Engineering 


So far, we have seen that Chemical 
Engineering Economics too often just 
examines the means and the cost 
rather than the wants and ends. Mar- 
kets are usually assumed for the prod- 
ucts under consideration. It concen- 
trates on a study of alternate invest- 
ments and comparative cost studies. 
R. P. Dinsmore of the Goodyear Tire 
& Rubber Company recently stated: 


“The transition to the industrial at- 
mosphere from the classroom, the lab- 
oratory, and the university pilot plant— 
even though training has been supple- 
mented by some industrial practice school 
experience—is rather a mental shock to 
the average engineer. He ceases to be 
dealing with people whose primary ob- 
jective is to impart information to him, 
and instead he is in contact with people 
whose chief preoccupation is to do a job 
or a whole series of inter-connected jobs. 
He learns to his dismay that there are 


numerous people who do not think that 
chemical engineering is the ultimate of 
industrial or business activity and, in 
fact, he finds out that there are many _ 
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highly placed people in industry who do 
not even consider the profession of chem. 
ical engineering to be an important 
means of achieving their business objec- 
tives. He learns that even among the 


- practicing chemical engineers the highest 


type of classical chemical engineering 
practice is not always employed, and that 
on many occasions speed is given a far 
higher rating than precision.” (2) 


The problems of the young engineer 
were also well expressed by George 
Odiorne of Rutgers University in a 
recent article in Harper's Magazine. 


“It is on graduation from school that 
the engineer finds adjustment most diffi- 
cult, for it is here that he must begin 
the process of ‘unlearning.’ Idea by idea, 
he must clear his mind of ‘pure’ engineer- 
ing to make way for such mundane con- 
siderations as cost, market-ability, con- 
sumer foibles, company folklore, union 
contracts, and the personality quirks of 
the chief engineer. In short, all the 
finely tooled and delicately adjusted ma- 
chinery that keeps society going.” (3) 


Giving the chemical engineering 
student a taste of the business world 
is a difficult problem—as difficult as 
making an engineer out of a high- 
school graduate. Cost consciousness 
is already well integrated into his cur- 
riculum in most schools. But industry 
has other requirements for the future 
engineer. To give the average stu- 
dent some insight into the “cat and 
mouse” existence of industrial activ- 
ities, a number of Departments of 
Chemical Engineering have intro- 
duced into their curriculum survey 
courses specifically designed to ac- 
complish these ends. Such courses 
cover a wide range of subjects, from 
the ability to communicate to market 
analysis and marketing to sales and 
advertising. 
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Typical Courses 


At Cornell University, the Depart- 
ment of Chemical Engineering offers 
a course called CHEMICAL ENGINEER- 
nc Economics. The stated objective 
of this course is to: 


“,. acquaint the student with many 
of the economic problems involved in the 
development and operation of chemical 
industries. Emphasis is placed on the 
organization of a chemical company and 
on the function of the various divisions 
of a chemical company. Estimation of 
development, construction, and operating 
costs is also stressed.” 


The course is divided into ten parts, 
starting off with a discussion on THE 
ECONOMIC CHARACTERISTICS OF THE 
CHEMICAL INDUsTRY and THE ROLE OF 
THE CHEMICAL ENGINEER IN INDUSTRY. 
This is followed by the following 
subjects: 


RETURN ON INVESTMENT 

RESEARCH ECONOMICS 

EsTIMATION OF MANUFACTURING 
Cost 

SALES EXPENSE 

TRANSPORTATION AND DELIVERY Cost 

CHEMICAL PRICES 

MANAGEMENT IN 
INDUSTRY 

SOURCES OF CAPITAL 


THE CHEMICAL 


Dr. James Boyd gives an under- 
graduate course at Columbia Univer- 
sity called THe Business or CHEMICAL 
ENGINEERING. This one semester class 
features speeches by leading chemical 
businessmen on different aspects of 
chemical economics. The organiza- 
tion of Dr. Boyd’s class is as follows: 


EncuisH, AN ENGINEERING TOOL 
CHEMiIcAL RESEARCH CosTs 
Costs in Process DEVELOPMENT 


COMMERCIAL DEVELOPMENT PRAC- 
TICE 

SELLING FINE CHEMICALS 

OPPORTUNITIES FOR ENGINEERS IN 
THE PETROLEUM INDUSTRY 

SELLING INDUSTRIAL ORGANIC CHEM- 
ICALS 

Cost oF CHEMICAL ADVERTISING AND 
Pusiic RELATIONS 

Tue Stupy OF DIVERSIFICATION Op- 
PORTUNITY 

New Piant EcoNoMIcs 

Piant Capacitry Versus EARNINGS 

Cost or New Caprrau 


A similar class is given to seniors 
in chemical engineering at the Poly- 
technic Institute of Brooklyn, called 
simply CHemicaL INnpustries. The 
stated aim here is a 


“Study of the fundamental economic as- 
pects and organization of the chemical 
process industries, with special attention 
to the problems encountered by the prac- 
ticing chemical engineer. Consideration 
of the background of the industry and 
the inter-relationship between research, 
production, and sales with sources and 
supplies of raw materials, principal and 
by-products, and the influence of trans- 
portation costs. The preparation of sur- 
veys, cost analysis, estimates, and patent 
protection.” 


Again, the course starts off with a 
discussion on the BACKGROUND OF THE 
CuHEeMiIcAL Process INpustriss, fol- 
lowed by a treatment of the following 
subjects in Table III. 

In retrospect, these courses deal not 
only with what is commonly called 
CHEMICAL ENGINEERING ECONOMICS, 
but extend their scope to include a 
survey of the most important aspects 
of carrying on a chemical business. 
The stress is on the selling of the 
products which the chemical engineer 


| 
—- 
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TABLE III 


OvuTLINE OF CuH.E. 217—CHEMICAL 
INDUSTRIES 


Polytechnic Institute of Brooklyn 


BACKGROUND OF THE CHEMICAL PROcEsS IN- . 


DUSTRIES 
THE MANAGEMENT REPORT 
The Technical-Economic Report for Man- 
agement. 
Sources of Information. 
THE CHEMICAL COMPANY 
Development and Organization of the 
Process Company. 
Managerial Practices and Evaluation. 
Process EvALUATION 
Cost Estimating and Cost Analysis. 
Economic Balance. 
Propuct DEVELOPMENT AND MARKET EvAL- 
UATION 
Commercial Chemical Development. 
Chemical Market Research. 
SELLING CHEMICALS 
Marketing of Chemicals. 
Distribution of Chemicals. 
SPECIAL SUBJECTS 
Patents for the Chemical Engineer. 
Plant Location. 
Pricing Chemicals. 
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creates; or, in other words, giving the 
chemical engineering student an 
awareness of other business factors 
than the engineering or processing, 
which concern him most directly. 
Aside from becoming cost and profit 
conscious, the student learns the facts 
of business life—where and how sales 
are made—the sources of income—the 
problems of prospering in our demand 
and supply economy. 


REFERENCES 
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Methods Used in the Presentation 
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Education, pp. 547-554, March, 1955. 
(2) Dinsmore, R. P., “Growing into Man- 
agement Through Professional Ma- 
turity,” Chemical Engineering Prog- 
ress, V. 51, No. 2, pp. 72F-73F 
(Feb. 1955). 
(3) Odiorne, G., “The Trouble With Engi- 
neers,” Harper's Magazine, V. 210, 
No. 1256, pp. 41-46 (January, 
1955). 


OPEN SUMMER CONFERENCE ON 
MATHEMATICS IN ENGINEERING 


The ASEE and the National Science Foundation will sponsor 
jointly a conference on Mathematics in Engineering, at the Uni- 
versity of Michigan, Ann Arbor, on June 20-21-22, 1956. Informa- 
tion can be obtained from Frederick C. Lindvall, Chairman, Divi- 
sion of Engineering, California Institute of Technology, Pasadena, 


California. 


Topics to be covered will include probability, statistics, 


numerical analysis and computers, operations research and systems 
engineering, continuum mechanics and field theory, and the impact 
of mathematics on engineering and scientific education. 
Arrangements chairman is Professor C. M. Thatcher, Department 
of Chemical and Metallurgical Engineering, University of Michi- 


gan, Ann Arbor. 


Correspondence concerning reservations and re- 


quests for detailed programs should be directed to him. 
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MECHANICS TEACHERS—THEIR 
CROSS AND THEIR CROWN 


D. H. PLETTA 


Professor and Head of Applied Mechanics 
Virginia Polytechnic Institute, Blacksburg 


A paper presented at the Mechanics Division luncheon, Pennsylvania 


Teachers of engineering mechanics 
not only bear a burden of responsibil- 
ity in teaching, but also enjoy a re- 
ward for the effort expended. Our 
responsibilities are three-fold. We 
must (1) impart a knowledge of New- 
tonian mechanics and engineering 
methodology, (2) develop and adapt 
new fields of science for engineering 
to replenish older ones absorbed by 
regular curricular subjects, and (3) 
develop scholars with a professional 
consciousness, so that our industrial 
supremacy can continue to protect our 
way of life and increase the jobs avail- 
able for a growing population. 


Our Responsibilities 


Teaching Mechanics. Imparting 
knowledge of Newtonian mechanics 
can be either dull and routine or in- 
spiring and creative for the student. 
Alert teachers are always simplifying 
the presentation of subject matter and 
introducing more generalized treat- 
ments of advanced topics. The use of 
partial derivatives and vector analysis, 
or the introduction of virtual work 
and varying mass illustrates a few 
such recent changes in undergraduate 
courses in mechanics. If, however, 
our objective embraces the dual re- 
sponsibility of preparing students for 
creative design as well as for ad- 
vanced courses in engineering science, 
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State University, June 22, 1955. 


our approach will have to undergo 
even greater transformation. 

At present we limit our presenta- 
tion to two-dimensional problems in 
motion or states of stress. Seldom do 
our beginning courses mention the 
thermodynamic effects on solids dur- 
ing loading or unloading cycles or 
give the student a notion of strain in 
terms of a space derivative of dis- 
placement. I realize the pedagogical 
difficulties involved, but I am amazed 
at the lack of experimentation in edu- 
cation. Anyone who has been fortu- 
nate enough to join ECPD accrediting 
teams must have become aware of the 
identical manner in which mechanics 
is presented throughout the country. 
All schools include or exclude similar 
topics. It is difficult to understand 
why as many energetic young minds 
as mechanics teaching has attracted 
should be so lock-stepped. 

Various schools have made tremen- 
dous strides in the past several dec- 
ades by introducing graduate work 
in mechanics. All too frequently, 
however, older curricular departments 
have been slow to incorporate this 
course work as a minor for the grad- 
uate programs of their own students. 
A wider perspective than the present 
one is badly needed. Perhaps it can 
be realized only by a dissolution of 
traditional departmental barriers and 
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academic empires that are still all too 
prevalent in the engineering educa- 
tional environment. Engineers of the 
future will need a much _ broader 


training in all of the basic and engi- 


neering sciences. 

Perhaps the heavy teaching loads, 
the large classes, the interest in spon- 
sored research with its monthly re- 
ports, the increase in administrative 
red tape, and the need of finding sup- 
plemental summer employment have 
dimmed our reflective powers and re- 
tarded our progress. Certainly, they 
leave little time for the creative men- 
tal diversions which stimulate prog- 
ress in education. A few years ago 
a well-known member of our group 
told me that he had entered teaching 
a generation ago because it offered a 
contemplative life, but that now he 
could afford time for a vacation only 
when undergoing treatment in a hos- 
pital. College administrators have a 
problem to face here; they must grap- 
ple with it if engineering education is 
to keep pace with the continuing dis- 
coveries in science. 

New Sciences. A responsibility also 
exists to adapt new fields of science to 
engineering education. There is no 
reason why mechanics should not 
bridge this gap between science and 
engineering. The mechanics teacher 
has been responsible in the past for 
introducing classical elasticity, dy- 
namics, and fluid flow into the engi- 
neering curriculum, modifying them 
and expanding their scope with stud- 
ies in plasticity, vibration, and trans- 
sonic flow. Much of this theory has 
been absorbed by the more applied 
courses of traditional curricula, thus 
strengthening their creative approach. 


1 Paul F. Chenea, “Mechanics—The Bridge 
Between Science and Engineering,” ASEE 
Mech. Div. Bul., Vol. V, No. 1, 1954. 
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History will continue to repeat itself, 
and we mechanics teachers will have 
to exploit new sciences to continue 
our mission or we will ultimately find 
ourselves trying to defend an out- 
moded status quo. “Revise or retire” 
could well be our motto. 

Acceptance of this mission could 
well be a most invigorating challenge. 
Present-day needs cry for a new ap- 
proach to the field of engineering ma- 
terials, embodying the fundamentals 
of physical chemistry and solid state 
physics, for the introduction of statis- 
tical methods in laboratory experi- 
ments, and for instruction in use of 
digital and analogue computers of 
both mathematical and physical sim- 
ulator types. These and other press- 
ing requirements present an oppor- 
tunity for alert young teachers to 
serve their calling and enhance their 
own reputation. 

Modification of the discoveries in 
science for use by engineering rep- 
resents but half of our obligation. 
Any university exists as a community 
of scholars, not only to teach what 
is already known but to seek new 
truths as well. Hence, every teacher 
should be engaged in some research, 
basic or applied. Such activity will 
be reflected in and enliven his lec- 
tures, and will motivate his students 
to maximum effort. 

Development of the Student. So 
far this discussion has dealt with the 
more tangible aspects of subject mat- 
ter. The intangible effect on the stu- 
dent is no less our responsibility. We 
must and can spur a greater percent: 
age of our students to develop inquir- 
ing minds and imbue them with a 
zest for scholarship. By example at 
least, we should inspire them to form 
a habit of life-long study that will keep 
them abreast of expanding fields of 
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technology, to develop a professional 
consciousness that will avoid union- 
ization of our creative mission, and to 
broaden their interest in the historical 
and social heritage of our civilization. 

Technical subject matter must, 
therefore, be taught as a segment of 
a broader culture; stydents must be 
regarded as bearers of the torch we 
handthem. These students of ours are 
the intellectual cream of this civiliza- 
tion. Too often we regard them as 
stupid when they fail to grasp the 
subject matter we teach. These fail- 
ures may reflect our own poor presen- 
tation. We cannot just present mate- 
rial and fail the hindmost, yet we 
must uphold professional standards in 
the face of an apparent decrease in 
the adequacy of high school prepara- 
tion. We must impart a knowledge 
of subject matter and a desire to con- 
tinue self-study. 


Our Rewards 


Just as our cross can be subdivided 
into three broad responsibilities, so 
too can our crown be composed of 
three merited rewards. These might 
be regarded as (1) financial, (2) so- 
cial, and (3) academic. 

All college administrators are en- 
deavoring to raise salary scales so 
that academic remuneration will more 
nearly compete with industrial in- 
come. Despite their best efforts, 
much of the improvement has fre- 
quently been too little or too late. It 
seems impossible for college salaries 
to keep pace with the three per cent 
increase in purchasing power our 
technological advance seems to be- 
stow on civilization generally. This 
fact is rather ironic. I wonder at 
times whether the citizens of this 
country have the wealth to pay for 
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the kind of education they say they 
want. I have faith, however, that this 
problem will ultimately be solved. 
Certainly, if the public and industry 
attack the economic problem as vigor- 
ously as we do technical ones, the 
solution will be forthcoming. It must 
be approached on a long range basis 
so that the best engineering minds 
will continue to be attracted to teach- 
ing in ever increasing numbers. 
Things have not been too bad so far, 
at least in larger schools, and I am 
sure that more than a few deans 
would testify to the fact that at least 
a few of us have grown fat and sassy 
on our salaries. 

Socially, we have fared even better. 
Despite the never-ending stream of 
cartoons and jokes about absent- 
minded professors, we do enjoy a 
position of respect in our community 
and among our professional col- 
leagues. We enjoy that element of 
security so necessary for creative 
thought, and we live in a cultural 
environment that would be consider- 
ably more expensive to emulate out- 
side of ivory towers. 

Academically, too, we have much 
to be thankful for. Promotions have 
been continuous and even rapid for 
many of our number. Some have 
even been bold enough to accept the 
responsibilities as deans of engineer- 
ing, thus forsaking their sheltered 
existence. That is a risk all young 
teachers have to accept. We have 
been priviledged to watch the stu- 
dents we trained in mechanics assume 
positions of responsibility in both the 
educational and professional world. 
These graduates and we ourselves are 
contributing immeasurably to the 
technical problems of our expanding 
economy and to its preservation. 


SUGGESTIONS ON HOW TO TEACH 
“ENGINEERING SCIENCES” 


The committee “Report on Evalua- 
tion of Engineering Education” listed 
the following six topics of engineering 
sciences in its recommended curric- 
ulum: 


1. Mechanics of solids (statics, dy- 
namics, and strength of materials ). 

2. Fluid mechanics. 

3. Thermodynamics. 

4. Transfer and rate mechanisms 
(heat, mass, and momentum transfer ). 

5. Electrical theory (fields, circuits, 
and electronics ). 

6. Nature and properties of mate- 
rials (relating particle and aggregate 
structure to properties ). 


It is suggested here that topics 1, 2, 
3, 4, and 6 be combined into one 
single course, given in the following 
sequence: 


a. mechanics of a rigid body 

b. statistical properties of an aggre- 
gate of particles 

c. heat, temperature, entropy, ideal 
gas law, first and second laws of ther- 
modynamics 

d. transfer of momentum, Navier- 
Stokes differential equations 

e. properties of an aggregate of 
closely bound particles—elasticity and 
applications. 


Item “a” will include translation and 
rotational motion. 

Item “b” is an introduction to statis- 
tical mechanics in its classical version. 
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SHELDON S. L. CHANG 


Associate Professor of Electrical Engineering 


New York University 


Items “c” and “d” are natural re- 
sults of item “b”. The Carnot cycle 
and actual operating diagrams can be 
taken up as application problems of 
item “c”. The instructor may work 
out some examples and let the stu- 
dents do most of the others as home- 
work problems. Similarly, laminar 
flow can be given as homework prob- 
lems with some simplifying assump- 
tions. The instructor may point out 
in the next class that such simplifying 
assumptions are not always true, and 
that the solutions to Navier-Stokes 
equations are not unique and give a 
qualitative description of energy bal- 
ance in turbulent flow. This leads 
naturally to Reynolds number and 
similitude. 

Item “e” is a natural contrast to 
item “b”. Transfer and rate mecha- 
nisms can be given as application 
problems at proper stages. 

My reasons for suggesting the 
above unified course are listed below: 


1. It will give the students a deeper 
insight into engineering sciences. 

2. It is usually easier for the stu- 
dents to absorb a few broadly en- 
veloping concepts than to remember 
a lot of empirical formulas. 

3. Being exposed at an early stage 
to the correlations between thermo- 
dynamics and fluid mechanics, the 
students are better prepared for ad- 
vanced training. 

4. If information theory develops 
to such importance as to warrant its 
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inclusion in “engineering sciences,” it 
can be introduced as another branch 
of item “b” in the sequence. 

5. As we are trying to teach more 
science and engineering in the same 
four-year curriculum, it may be desir- 
able not to let the students realize the 
situation. Believing that they are 
asked to do no more than millions be- 
fore them have accomplished, they 
will have greater confidence in over- 
coming the homework problems. It 
appears advantageous psychologically 
to ‘sneak’ the topics in as a natural 
succession rather than as an increas- 
ingly extensive aggregation of sep- 
arate courses. 


One may object on the ground that 
the above approach presumes that the 
students are good in calculus. This is 
true. However, we may expect their 
calculus to improve as a result of 
working constantly on thought-search- 
ing problems. 

Concluding the above, my sugges- 
tion is to present the engineering sci- 
ences in two courses: 


1. Non-electrical Sciences 
Topics 1, 2, 3, 4, and 6 in the 
report, with optional inclusion 
of information theory. 

2. Electrical Sciences 
Fields, circuits, and electronics. 


ECRC REVIEW OF CURRENT RESEARCH 


Primarily an outline of the current research program being con- 
ducted by experiment stations and research foundations of the 116 
ECRC member institutions, the present volume is an important 
source of information about research policy and interests. It should 
be consulted not only by research administrators, but also by 
project personnel engaged in preliminary bibliographical searches. 
Arranged alphabetically by institutions, the 352 pages review re- 
search organizations and income, active projects, sponsors, and 
areas of interest or concentration, with members of research per- 
sonnel active in each. Forty-six pages of subject index for re- 
search projects close the volume. So far as member institutions 
are concerned, these make possible ready location of fellow work- 
ers in a specific field. 

Edited by Renato Contini, Secretary of the Engineering College 
Research Council, with an introduction by Harold K. Work, Chair- 
man of the Council, both of New York University, the volume is 
available at $2.00. Orders and remittances should be addressed 
to Professor Contini, New York University, University Heights, 
New York 53. Copies would be useful both in research offices and 
in engineering or special libraries. Publication frequency is bi- 
— so that the present edition will be current until late spring 
of 1957: 


: 


A SMALL RESEARCH COMPANY 
LOOKS AT ENGINEERING EDUCATION 


JOHN L. McLUCAS 


Technical Director 
Haller, Raymond and Brown, Inc. 
State College, Pennsylvania 


A paper presented at the 63rd Annual ASEE Meeting, Pennsylvania State 


Rather than posing as a spokesman 
for a particular branch of industry, 
I prefer to confine my remarks to cer- 
tain observations with regard to the 
technical staff of HRB, a small cor- 
poration with about 250 employees. 
Our company is about eight years old, 
and started with essentially no capital 
and only a handful of employees. To 
build up to our present level, we have 
had to employ and assimilate each 
year a staff approximately equal to 
half of the then existing group. Our 
growing pains have been many, but 
not fatal. The business has been 
largely electronics development, al- 
though many projects undertaken 
have to do with the utilization of 
electronics rather than with electronic 
devices themselves. 


Assessment 


One approach to the subject of en- 
gineering education is to try to deter- 
mine what the important qualities in 
our engineers are, and then to look 
at the relationship of these qualities 
to the engineers’ formal college train- 
ing. A quick check-off list includes 
the following: 


1) Fundamental knowledge of en- 
gineering principles, physics, 
and mathematics 


2) Ability to do original work 


University, June 22, 1955, 


3) Ability to organize work, to 
meet time schedules, to esti- 
mate the difficulty of the job, 
and to communicate the re 
sults to others 

4) Ability to supervise others, both 
technically and from the man- 
agement standpoint 

5) Enthusiasm for the job, pleasant 
disposition 

6) Ability to satisfy management 
that the job is under control 


Of the six factors listed here, only 
one or perhaps two can be classed as 
within the realm of engineering edu- 
cation. Surprisingly enough, of the 
several men whose performance at 
HRB did not justify keeping them on 
the staff, only one has been let go be- 
cause of lack of technical knowledge. 
(Only about five men are involved 
here, so the figures have no statistical 
significance. ) 

Perhaps I should be addressing a 
group of engineering management 
specialists, or a group of psycholo 
gists, since most of my list of requi- 
sites has to do with non-technical 
factors. However, as we all know, a 
good basic knowledge of engineering 
is the sine qua non and unless the 
engineer has it there is no need to 
discuss the other factors, important 
though they may be. Before we leave 
the subject of non-technical factors, 
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I would like to put in a plug for 
making the engineering student aware 
of the importance of these factors in 
his future work. This need not be 
done in the classroom but can be 
accomplished through seminars and 
other evening sessions where repre- 
sentatives of industry are brought in 
and asked to tell the student what it 
is like “on the outside.” 

A series of such sessions at Penn 
State, where the seniors in electrical 
engineering are exposed to a number 
of outsiders who explain their jobs 
after being out of school 4 or 5 years, 
are certainly helpful and should im- 
press on the student that it isn’t only 
skill with a slide rule that counts. 


Physicists vs Engineers 


Since our company hires almost 
equal numbers of engineers and phys- 
icists, and uses them more or less in- 
terchangeably, we have an opportu- 
nity to see how they compare when 
exposed to the same kind of problems. 
Our work falls generally in the cate- 
gory which the trade calls “systems 
development”; most jobs are neither 
pure physics nor pure engineering. 
You might say that our work is too 
low-brow for physics, and too imprac- 
tical for engineering. In any event, a 
team of engineers and physicists, usu- 
ally abetted and hampered by a 
mathematician and sometimes by a 
psychologist, can normally find an ac- 
ceptable solution to the problem at 
hand. In general, both the physicist 
and the engineer will provide valu- 
able assistance to the project, and in 
about equal measure. Many of our 
engineers, however, would be at a 
loss in deciding how to begin com- 
plex analytical projects. 

Since most of our physicists have 
a liberal arts background as opposed 


to the engineers’ more regimented 
program, it is interesting to consider 
the effect of this difference on their 
performance. Our new engineers are 
usually more ready to do something 
“constructive” than the new physicists, 
the engineer being trained for some- 
thing fairly specific, the physicist be- 
ing merely trained in a few basic 
subjects. 

The physicist is usually more ver- 
satile and more at home regardless of 
job assignment. Of course, almost all 
new men need close supervision and 
their growth during the period of the 
next 3 or 4 years probably has more 
to do with their success at our com- 
pany than their college years. Our 
experience indicates that the physicist 
is more likely to develop into a good 
analyst and a good member of the de- 
velopment team, while the engineer is 
more likely to be weak on analysis but 
more aware of project scheduling, 
budgetary restrictions, and the like. 

To determine what differences exist 
in the educational backgrounds of 
our physicists and engineers, we have 
conducted a survey of our employees. 
The results indicate that the physicists 
have over twice as many credits in 
basic science as the engineers. 

The principal difference between 
the performance of our physicists and 
engineers lies in the field of analysis. 
Most of our difficulties have stemmed 
from not doing sufficient analysis be- 
fore undertaking to build some de- 
vice. If one device or approach is 
known to be satisfactory, it is easy 
to use that design or approach rather 
than to consider the advantages which 
might accrue to any of several pos- 
sible alternatives. For this kind of 
operation, our physicists’ training has 
stood them in good stead. Hence, I 
believe that more analysis could be 
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profitably worked into the engineer- 
ing curriculum. 

Another factor on which our engi- 
neers are weak is that of English 
usage and report writing. A job well 
done is not appreciated unless it is 
communicated to others. This in- 
volves several communication chan- 
nels, but the most important in our 
business is the technical report. Al- 
most all of our engineers demonstrate 
an aversion to writing a report and 
an inability to write a good one. Our 
survey showed that our engineers 
averaged only 10 credits of English, 
including short courses in American 
or English literature. There is ap- 
parently not enough emphasis on 
English usage in the engineering cur- 
riculum. I believe this situation is 
fairly serious and deserves the atten- 
tion of those who establish engineer- 
ing curricula. Incidentally, the aver- 
sion to writing reports is not limted to 
our engineers, but applies pretty gen- 
erally to most of our employees. 

To those who say that more time is 
needed to crowd in the technological 
details of an ever-expanding world of 
engineering, I say—let the details go. 
The student cannot possibly get them 
all in any case. Let him learn most 
of these later. Reserve his time for 
fundamentals such as physics, mathe- 
matics, and chemistry, but don’t over- 
look English. 


NEW LOWELL COURSE 


Jan., 1956 


Of our seven or eight men who 
have had to work with transistors, 
none had any undergraduate training 
in the characteristics or use of these 


. devices. They have all acquired their 


knowledge of transistors through 
study of published material, through 
experimentation at our laboratory, 
and through attendance at short 
courses offered by Penn State during 
the summer months. I cite this ex- 
ample only to show that the lack of 
training in this subject in college has 
had no bad effects on performance. 
The college years represent only about 
10 per cent of the active professional 
man’s life. It is not necessary to stuff 
him with enough information to keep 
him going for a lifetime. When the 
student enters college it is not so 
much a question of what he learns 
during the next four years as it is in 
what direction he will move for the 
next 40. 


In Short 


The proper equipment for an en- 
gineering graduate, as seen from my 
experience with a small research and 
development firm, is a sound back- 
ground in the basic sciences, an abil- 
ity to communicate his ideas to others, 
and an inquisitive nature which will 
cause him to remain a_ student 
throughout his professional career. 


Lowell Technological Institute, Lowell, Massachusetts, has estab- 
lished a new area of specialization, general engineering. The four- 
year course which leads to the B.S. degree in General Engineering 
was inaugurated to train graduates who would cut across the tradi- 
tional lines of engineering specialization. Lowell Tech will be the 
first publicly supported college in New England to make such a 
course available to future engineers. The industries of Massachu- 
setts have evinced great interest in this program and cooperated in 
its establishment. The new course will be available to incoming 


freshmen in September, 1956. 
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TRENDS IN ENGINEERING EDUCATION 


The Case for a New Science Background 


V. L. PARSEGIAN 


Chairman, Engineering Group 
Rensselaer Polytechnic Institute 
Troy, New York 


A paper presented at the Syracuse meeting of the New York Section 


Three trends that affect all engi- 
neers have developed with particular 
rapidity during the past two decades: 
(1) the research-mindedness of indus- 
try, (2) the highly technical nature of 
recent wars, and (3) the consequent, 
or at least concurrent, research-mind- 
edness of engineers. These have had 
the effect of vastly increasing the tech- 
nology and experience within the 
engineering profession. Even more, 
they have been accompanied by great 
complexity in engineering projects 
and activities, to the point of requir- 
ing an almost new breed of engineers 
to cope with the demands of these 
projects. 

This does not mean that there is 
a single pattern for all engineers, or 
that engineers trained in the older 
curricula have lost their usefulness. 
On the contrary, the number of jobs 
waiting for such people will be greater 
than ever before and many schools 
may quite properly choose to continue 
to train in that pattern. It does mean, 
however, that the shift in the spec- 
trum of engineering activities de- 
mands that many engineers be trained 
for the new research functions that 
engineering now includes. 

What are some of the characteris- 
tics and functions of the modern engi- 
neer? To begin with, he is more 
schooled, with more advanced de- 
grees, than was the earlier custom; the 
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ASEE, on October 14, 1955 


doctorate is almost a prerequisite to 
responsible work in several of the en- 
gineering divisions. He is required 
to be fairly versed in mathematical 
methods, and does not hesitate to 
take courses of study that once were 
the domain of the physicist and 
mathematician. 

His interests and problems have 
gone far beyond the limits of hand- 
book technology. He has even had to 
give up his complete dependence on 
the pure mathematician and physicist 
for analytic techniques, since these 
people are too engrossed with their 
own advances to be of much help on 
engineering problems that are bur- 
dened with realistic details. Complex 
electrical and mechanical computa- 
tional gadgetry have become his do- 
main also. 

As a consequence of all this, a re- 
markable blending appears to have 
taken place between engineering and 
the pure sciences. Just as physicists, 
chemists, and mathematicians of a 
few decades ago found that their re- 
search interests over-lapped when 
they got down to business on the 
atom, so now it often becomes difficult 
to determine from the subject matter 
and the treatment whether a piece 
of research should be conducted by 
a “pure” scientist or by an engineer. 
It has been repeatedly noted by edu- 
cators that basic problems and basic 
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techniques of pursuit are becoming 
common to more and more disci- 
plines, whether solid state research, 
high frequency electrical phenomena, 
aerodynamics, mechanical, or nuclear 
systems. 

Perhaps the most dramatic example 
of this blending and extension of per- 
spective has developed in connection 
with nuclear power. The role that en- 
gineers-turned-scientists have played 
in this development has not been suf- 
ficiently emphasized. Many of the 
basic concepts and techniques con- 
nected with gaseous diffusion plants 
and early nuclear reactor systems 
were developed by engineers. 

Moreover, the engineer is gaining 
firm footing in this remarkable field. 
There is now much less dependence 
on the physicist and chemist to design 
the plants and components, or even to 
undertake research that will lead to 
improved reactor concepts and to 
improvement in the subtleties of re- 
actor economics. 

This points strongly toward a dif- 
ferent type of training for engineers. 
Indeed I am of the opinion that the 
nuclear power program will be the 
greatest single factor in setting the 
pace and pattern of advanced engi- 
neering education for the next few 
decades, to a degree that goes far be- 
yond the actual percentage of engi- 
neers engaged on nuclear work. This 
will be true partly because of the 
needs of the atomic program, but 
even more because the improved 
teaching and engineering concepts 
and techniques that accompany the 
nuclear program will in time sup- 
plant many of the less-cogent current 
methods. 

The blending of interests and tech- 
niques has scarcely made itself felt in 
college catalogues, however, where 
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one finds impressive duplications 
among such courses as thermodynam- 
ics, mechanics, fluid dynamics, struc- 
tural analysis, and vibration. Engi- 


- neering instructors seem scarcely to 


have found any common principles to 
influence their teaching; at least it 
seems much easier for a department 
to add its own new course than for 
several departments to join hands in 
cultivating common ground. 

I do not know how this condition 
can be helped. The nuclear power 
program could improve the correla- 
tion and unification among the disci- 
plines, unless we prevent this by set- 
ting up separated departments for 
nuclear engineering also. At R.P.I. 
we are pursuing nuclear engineering 
on the assumption that all the engi- 
neering and science divisions must 
contribute to the development of 
atomic energy, each with the empha- 
sis corresponding to its research and 
educational interest in this broad field. 


Weakness of Undergraduate Training 


While specific engineering subjects 
can stand some further analysis, I 
would prefer to spend this time on 
the science background courses, 
namely physics, chemistry, and math- 
ematics, which are offered to engi- 
neers. The controversy has been 
warm on the subject of the teaching 
of these subjects to engineers, with 
opinions running all the way from sat- 
isfaction with courses as they are now 
taught, to suggestions that engineers 
take over most of the job. Physicists 
themselves, under the sponsorship of 
the American Institute of Physics, 
have seriously studied the problem, 
and a report on the Role of Physics in 
Engineering Education has appeared. 
(Editorial note: for the final version of 
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the AIP report, see the March issue 
of the JOURNAL. ) 

While this Report contains good rec- 
ommendations for improving the 
teaching of physics, I am not certain 
it adds the new approach that is 
called for. My own degrees were 
taken in physics and I am sympathetic 
to that approach, but I must neverthe- 
less join with those who ask for a 
more effective presentation of physics 
to engineering students. However, I 
would not suggest that others take up 
the teaching job of the physicist, any 
more than non-chemists should teach 
chemistry. 

The Report of the American Insti- 
tute of Physics suggests that the 
most important contribution that 
physics can make to the training of 
engineers is to provide a knowledge 
and appreciation for (1) the methods 
that have been found effective in 
describing the way nature behaves, 
and (2) the concepts that have been 
derived therefrom. I am inclined to 
think that objectives stated in these 
words tend to encourage, rather than 
discourage, encyclopedic and historic 
details that submerge rather than re- 
veal the fundamental laws of nature 
to those who are not physicists. Ex- 
cept as these concepts are recognized 
by the student to be the underlying 
and unifying principles on which the 
current engineering techniques find 
firm base, physics will not have done 
its work. 

But therein lies the rub. The basis 
for engineering is not revealed by im- 
provements in the teaching of physics 
alone, nor in the teaching of chemistry 
alone, nor in the teaching of mathe- 
matics alone. Actually a new science 
background is needed for engineers, 
in the form of a closely integrated 
combination of all three disciplines. 


But, you say, we have just these in- 
gredients in our undergraduate cur- 
riculum. We do, but they are far 
from making up an integrated unit. 
Instead, they are more often three 
separate courses, each of which pro- 
ceeds on its way with little apprecia- 
tion either for the new role that engi- 
neering has assumed, or even for the 
close research ties that these three 
sciences have enjoyed amongst them- 
selves for the past several decades. 
Their concentration on the details 
and logic and self-consistency of their 
own views or courses appears to have 
sacrificed much of the unified, inte- 
grated value that more concerted ef- 
fort might have developed for the 
appreciation of nature’s laws and for 
more scientific engineering applica- 
tion. The chemist teaches about the 
atom in considerable detail, and the 
physicist also manages to get to the 
atom. From their different treatment 
of the subject, however, an engineer- 
ing student would scarcely find assur- 
ance that these atoms are the same 
one, constituting the stuff that makes 
up the core of his whole technical life. 

I submit, therefore, that the most 
urgent and important need in our un- 
dergraduate engineering curriculum 
is for a more effective science pack- 
age, which I hereby propose. 


A New Science Package 


While the development of the char- 
acteristics of this science package 
should be a project for a whole group 
of scientists and engineers, I should 
like to hazard a few suggestions, 
nevertheless. (The term “package” is 
applied here to emphasize the unity 
of objectives, rather than to imply a 
single course or one type of teacher. ) 

To begin with, the material of this 
“package” should continue to be 
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taught by mathematicians, chemists, 
and physicists, probably still as paral- 
lel courses. There would be joint ef- 
fort, however, to introduce the sub- 
jects in such coordination that the 
three would support each other all 
through the two years that such a 
package might require. That is, when 
mathematical concepts are introduced, 
they should, whenever possible, seek 
to fuse into the physics subject then 
being taught, both to support the 
physicist and to be supported by 
his physical concepts. Similarly the 
chemist should introduce his concepts 
so as to derive maximum support 
from, and give maximum support to, 
the mathematician and physicist. 

But these are the mechanical as- 
pects of the package; the meat of the 
new approach must lie in the sub- 
stance and particularly in the end ob- 
jectives. What, then, might be the 
aims of this science package? 


1. To develop, and to demonstrate, 
the concepts and basic techniques 
that underlie science and engineering, 
through the medium of chemistry, 
mathematics, and physics. 

2. To provide the student with the 
techniques for extension of these con- 
cepts into engineering subjects. 

3. To imbue the student with the 
spirit of investigation that will con- 
tinue into his engineering practice. 


These objectives clearly envision 
the three current science disciplines 
as handmaidens for the understanding 
of natural phenomena rather than as 
ends in themselves. 

First, then, there are needed clear 
statements as to what are the impor- 
tant concepts of natural phenomena. 
Conservation laws and conversion of 
energy, so important in mechanical 
heat, electrical, and chemical systems, 
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could provide one central theme for a 
broad theoretical and experimental at- 
tack from several sides. 

The atom, which the physicist has 
treated as an afterthought even in two- 


‘year physics courses, will have to be 


given a fairly central place. The 
physicist will want to unfold some of 
the marvels of atomic structure and at 
least touch on the quantum theory in 
order to dispel any notion that physics 
and mathematics are logical in the 
usual sense. The chemist would add 
his concepts and techniques for the 
forces that govern chemical behavior 
of atoms and molecules, and try to 
correlate them with the physicist’s 
forces. Together they would delve 
into the science of the solid state, the 
gaseous state, atoms in violent motion, 
and properties of the liquid state. 
Meanwhile the mathematician 
would struggle to get as rapidly as 
possible up to the point where he 
could attempt differential and integral 
calculus. If he were clever enough, 
he might be ready to analyze har- 
monic systems and some of the elec- 
tron dynamics at just about the time 
the physicist introduces these sub- 
jects. (Let me note in passing that 
it would be unfortunate for the elec- 
trical engineer to attempt the study of 
electric currents without first having 
studied the electron in motion. ) 
After these and other central themes 
had been developed, and the way sug- 
gested for extension of these into en- 
gineering application, there would 
perhaps be time for some of the de- 
tails and memory work that now 
crowd these courses. Or, better still, 
these details could be taken in stride 
by the engineering courses, along the 
lines set out by the ASEE Report on 
Evaluation of Engineering Education. 
It is possible that this material 
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should be extended over more than 
two years, perhaps including one re- 
quired course in the junior or senior 
year to help correlate with engineer- 
ing techniques. Even with extension 
into the third year, it is unlikely that 
the time consumed for this study 
would exceed the total time now used. 

The principal obstacle to undertak- 
ing such a program is lack of text- 
books directed to these objectives. I 
am persuaded that there is interest 
enough to overcome this obstacle; 
however, I urge that the movement 
be started. 


Engineering and Cultural Courses 


One of the objectives proposed for 
the Science Package was that the stu- 
dent be helped to continue his spirit 
of investigation into the engineering 
subjects. Actually there should be 
pressure applied to carry the whole 
Science Package approach into the 
engineering area also. It seems fruit- 
ful to do this, particularly as engineer- 
ing courses are developed to be math- 
ematically analytical rather than pro- 
longed exercises in hardware design. 
A certain amount of hardware experi- 
ence is certainly needed to assure that 
a graduate is not altogether lost on 
his first job, but his promotion to ad- 
vanced engineering is likely to be 
prejudiced if hardware training has 
been given preference over more 
basic engineering knowledge. 

Under Engineering Sciences, the 
Report of the ASEE lists (1) Statics, 
(2) Dynamics, (3) Strength of Mate- 
tials, (4) Fluid Mechanics, (5) Ther- 
modynamics, (6) Electrical Circuits, 
Fields and Electronics, (7) Heat 


Transfer, (8) Engineering Materials, 
and (9) Physical Metallurgy. It does 
seem that under these headings a 
good many new courses could be 


developed that are basic and com- 
mon to more than one department. 

A word about the so-called cultural 
or general studies courses. The In- 
terim Report, with many others, has 
stressed the importance of including 
more such courses in the curriculum. 
Their case is fortunately becoming 
stronger and stronger. There is a 
suspicion, however, that the efforts 
have been more fruitful in the direc- 
tion of increasing total hours devoted 
to these subjects than in gaining 
clearer understanding and definition of 
objectives or of what should be taught 
under this heading. But time and 
continued study will resolve these dif- 
ficulties also. 


Research; Its Importance and Hazards 


It seems clear, in short, that re- 
search-mindedness is the new way of 
life for many engineers. By the same 
token, participation in research is be- 
coming more and more necessary on 
the part of engineering educators. 
Training for leadership is more a mat- 
ter of example and the right attitude 
and inspiration than it is of quantity of 
detail swallowed, and the demand is 
increasing for teachers who inspire this 
spirit of investigation. By and large, 
this spirit is best felt and promoted by 
teachers who themselves are also en- 
gaged in “frontier pushing” through 
advanced research; it seems neces- 
sary, therefore, that the spirit and 
practice of research become important 
in the life of the engineering campus. 

Sponsored research entered the col- 
lege campus on a grand scale during 
the Second World War, and has con- 
tinued to grow. The effect of this has 
been mixed because so many of the 
technical programs were addressed to 
very specific objectives which lacked 
scientific interest. Nevertheless, many 
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basic research programs were started 
by these sponsoring agencies. Schools 
obtained equipment and experience, 
and had it not been for these spon- 
sored programs it is likely that col- 
leges would have lagged even more 
seriously behind the advance of engi- 
neering practice. 

What of the future of research in 
colleges and of sponsoring groups? 
Engineering colleges will have to par- 
ticipate much more actively in re- 
search than their own budgets will 
permit. Sponsored research will have 
to help pay this bill, and also help 
colleges to attract capable men whose 
salaries can be divided between the 
teaching budget and the research 
budget. 

It also seems clear that attention 
must be focused on the nature of re- 
search programs that ought to be en- 
tertained for colleges, as well as the 
method of sponsorship. A cardinal 
rule should make research a signif- 
icant and integrated part of the educa- 
tional program; research that is non- 
contributing to engineering technol- 
ogy should be avoided or be separated 
from the teaching faculty. Each man 
should work only on programs in 
which he has personal interest, and of 
course should exercise initiative to de- 
velop such programs. 

But who, you ask, would support 
such research? Fortunately the gov- 
ernment agencies and foundations 
support a great many such fundamen- 
tal programs. But the base of spon- 
sorship should be broadened to in- 
clude much more industrial support 
than has been the case thus far. In- 


dustry makes heavy demands for 
graduates of all types, with emphasis 
on graduates who have been active in 
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research. But there has been less in- 
clination to support the schools and 
the research programs that make this 
training possible. A major shift must 


_call for industrial support of research 


programs at colleges on terms favor- 
able to the educational needs of the 
schools. That is, the monies cannot 
be tied with too many strings, nor the 
programs defined by narrow-minded 
individuals who seek quick returns to 
the sponsoring company. 

The responsibility for helping in- 
dustry to understand this need for 
support, the types of programs to be 
undertaken, and the proper terms for 
implementing grants and contracts, 
must lie with the individual faculty 
members, with the school administra- 
tors, and particularly with the re- 
search contract officers. Fortunately 
the more forward-looking companies 
have already sensed both the problem 
and the hazards, and are willing to 
cooperate. 


Summary 


In summary, the trend toward 
blending scientific activities with en- 
gineering continues strong. This calls 
for support both through proper re- 
search activities as a normal part of 
engineering educational activities, and 
by a dramatic improvement in the 
fundamental and engineering science 
background offered to engineering un- 
dergraduates. A science package and 
its objectives have been proposed, in 
which chemistry, physics, and mathe- 
matics play a more integrated and 
effective role in strengthening the 
preparation of engineers for their 
new, more responsible engineering 
functions in a more complex engi- 
neering world, 
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OPERATION COOPERATION 


W. E. HOWLAND 


Professor of Sanitary Engineering 

Purdue University, Lafayette, Indiana 

A condensation of a paper presented at a Panel Discussion on “Im- 
proving the Social-humanistic Stem of Engineering Education 
through Inter-departmental Cooperation,” at a meeting of the 
Indiana-Illinois Section of the ASEE, Notre Dame University, 
May 21, 1955. 


Surely cooperation rather than antagonism is the method and 
attitude that should be adopted to accomplish the goals of all the 
stems and branches and vital twigs of engineering education: 
whole-hearted and informed encouragement and support of one 
field of instruction by the teachers of another. Cooperation would 
be easy if we could all agree with the faculty of Yale University 
that what is most needed now is an intensification of the intellectual 
life of the campus. As an example of such cooperation, at Purdue 
we have had for sometime an enterprise called the Inter-Curriculum 
Colloquium. 

The general purpose of the colloquium is simply to exchange 
ideas across the academic fences between engineering and social 
sciences or liberal arts. Discussion leaders have ranged from a 
philosopher of science to a political scientist. Our English Depart- 
ment has stimulated us with its “Books and Coffee” programs, 
which we attend by the hundreds. Another venture is the Match- 
ette Foundation lectures which are given by distinguished visiting 
philosophers. The afternoon symposia in most of the engineering 
schools have crossed academic boundaries at a very high level. 
We engineers have heard neuro-physiologists and sociologists, as 
well as experts in information theory and operations research. 

It is the vogue now to emphasize the disagreements and para- 
doxes and inconsistencies of our ideology. Yet to me the agree- 
ments, at least among university teachers, are vastly more impres- 
sive. Surely we are all using the same logic and essentially the 
same methods of deductive and inductive reasoning. 

The scientist habitually ascribes a degree of error or improb- 
ability to his assumptions and hence also to his conclusions, remind- 
ing him to be on the outlook for needed correction; the devotees 
of certitude, on the other hand, express their humility in a different 
way. Yet all claim to use the same logic. 


What Is Beauty, for Example? 


Perhaps there is one value upon which disagreements are now 
impressive, and that is the value of beauty. In science and engi- 
neering it still has a clear and conventional meaning. It is order, 
balance, harmony; unity, coherence and emphasis; recognizable 
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uniformity of principles among intricate phenomena, splendor of 
pattern, as in crystal structure and in the equations that describe 
it, and fitness of form to function as displayed by a Golden Gate 
Bridge. The disorder that remains, the perplexity of problems still 
unsolved, only accentuate the beauty of the order that has been 
discovered and achieved. 

Formerly one was taught to believe that beauty in a similar 
sense was the goal of the artist, and that a like beauty of character 
was the passion of the preacher. But lately it appears that the 
typical modern artist, in abandoning his skills and discipline, has 
gone all out for disharmony, dissonance, incongruity, the abomina- 
tion of desolation, the terrible mistakes of nature and the mon- 
strosities of disordered imaginations. Theologians like Reinhold 
Niebuhr, poets like T. S. Eliot, novelists such as Graham Greene 
and writers like John Steinbeck and Tennessee Williams have 
chosen to emphasize the dissonance, the violence, the sin and 
depravity of natural man. 


Science Brings Sanity 


Undoubtedly this view should be presented to the students as 
a factual account of an ancient, recurrent, and now again an in- 
fluential modern trend. To me it represents a masochistic retreat 
from the reasonableness of the universe in all its complexity—the 
view that science increasingly reveals and technology is constantly 
exploiting for the practical service of man. One of the surest 


modern roads to sanity is work in science and in applied science 
like engineering! 

But note that I am criticizing what I believe to be a modern 
and momentary trend in art, music, and theology. I do not despair. 
Our humanistic program may still be magnificent, for we have the 
powerful tradition of Michelangelo, Mozart, Shakespeare, Dickens, 
and Mark Twain. We have the reasonableness, in their different 
ways, of Aquinas, Descartes, Spinoza, Pascal, William Ellery Chan- 
ning, C. S. Pierce, and A. N. Whitehead to support us now when 
all but scientific eyes seem to be focused on madness. 

Summed up, these are my ideas: 


1. Academic cooperation is important for promoting education 
in the basic, old-fashioned sense. 

2. The pace of campus intellectual activities needs to be 
stepped up. 

3. The academic community is dependent upon the philo- 
sophers, poets, literary critics for criticism of values and goals of 
the University, and for helping us to reach agreement upon them. 

4. Tradition must be given its proper role. In science we study 
our tradition; we question, criticize, and correct it, but build upon 
it. This is progress. In art we stupidly but willfully reject tradi- 
tion. And this brings chaos. 
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EDITORIAL STATEMENT 


Perhaps to evolve sound JOURNAL 
policy we need only point to the in- 
creasing importance, complexity, and 
central responsibility of the Society 
in the decade or so immediately 
ahead. As never before, engineering 
education can afford only the best 
thought on what should be taught 
for the finest professional education 
possible. Equally important are the 
various ways of accomplishing the 
proper ends once defined, and the 
means of finding and employing the 
staff, techniques, and physical facili- 
ties required for the task. Teaching 
and education in this context, of 
course, imply at once academic re- 
search and administration—the other 
faces of the instructional-educational 
problem. 

With many societies and associa- 
tions concerned on the one hand with 
purely technical advances in engi- 
neering arts and sciences, and with 
other professional organizations con- 
centrating on the serious problems 
of engineering practice, the ASEE 
stands strategically in a position to 
link these groups. As the academic 
focus and contact point, the Society 
and the JourNaL can well serve as a 
correlating and coordinating force, as 
a means of exchanging ideas among 
groups, of keeping our thinking up- 
to-date and advanced. 

In practice this probably means 
that the emphasis of our limited space 
should be placed primarily on teach- 
ing, learning, and all of their impli- 
cations, including the educational 
functions (both undergraduate and 
graduate) of laboratories, research, 
and industrial experience, problems of 
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adjustment, plus preparation for and 
development in professional practice. 

Thus theoretical or highly techni- 
cal essays on thermodynamics, me- 
chanics or electrical phenomena 
might well go to the recognized jour- 
nals in their respective fields, unless 
some adaptation or application were 
evident, either directly to students or 
as helps for instructors. The criterion 
for publication, then, would be ex- 
cellence in or contribution to educa- 
tional thinking, insight, knowledge, or 
technique. 

In judging this utility, however, the 
Journav's function of general service 
to the Society must also be consid- 
ered. Divisional or Sectional recom- 
mendations should be taken seriously, 
on the ground that so long as space 
is available the Divisions themselves 
are in a position to know what is of 
value to them—especially if they keep 
in mind the interests of the several 
thousand members in other divisions. 

It appears that fall issues might 
well concentrate on summaries of pa- 
pers from the previous annual meet- 
ing. Spring issues might emphasize 
original contributions defining prob- 
lems for consideration at the forth- 
coming annual meeting, plus papers 
from the winter Divisional and Sec- 
tion sessions. Thus articles would 
be considered equally on a recom- 
mended and voluntary basis. 

Balance would still have to be 
maintained geographically, in terms 
of size or type of institution, and in 
point of view, even though occasional 
ideas were expressed which did not 
represent the majority or universal 
thought. There should be room in 
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the Journat for discussion comments, 
and for differences of opinion leading 
to profitable sessions at Annual or 
earlier meetings. 

At the moment this balance is heav- 


ily affected by the initial emptiness © 


of the manuscript cupboard (for a 
time it seemed that writing had gone 
out of fashion in the ASEE, though 
this is being rapidly rectified), and 
by the apparently higher productivity 
of the semi-humanistic groups (in- 
cluding guidance, psychology, and 
economics ) in contrast to the techni- 
cal branches. This may also reflect 
the influences of the Evaluation Re- 
port and the Social-Humanistic study. 
The major immediate exception is the 
Mechanics Division, which has dis- 
continued its own publication, and 
so is better supplied with contribu- 
tions (even after deduction of the 
highly specialized papers) than the 
other fields. 

The answer to balance is, therefore, 
rounded production of papers de- 
signed for publication. Differentia- 
tion by authors between what sounds 
well as a talk and what reads well in 
print would be of great help to the 
JourNaL, especially in achieving com- 
pactness, concentration of ideas, and 
economy of space. If stylistic assist- 
ance is desired in revising or prepar- 
ing technical papers for the JouRNAL, 
the English Division has kindly of- 
fered the services of its members, on 
a local or sectional basis, for consulta- 
tion with prospective authors from 
the other Divisions of the Society. 

A much-neglected consideration of 
planning ahead in time needs to be 
noted, too. Under the two-month 


minimum production schedule im- 
posed by the Lancaster Press for each 
issue of the JouRNAL, material should 
be received by the Journat at least 
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three months in advance of the ex- 
pected publication date if issues are 
to be available early, as they should 
be. In the past, Society members 
have interpreted as weeks what need 
to be months, and the expected re- 
sults have followed. 

Last-minute brief items can of 
course be inserted in galley or page 
proof not later than one month be- 
fore publication date, but such en- 
tries must be clear, complete, and ac- 
curate, requiring no correspondence, 
further approval, or negotiation. 

(Immediately, such elementary 
considerations as sending in manu- 
scripts d with six inch column 
width (72 characters per line), dou- 
ble spaced, on one side of the page, 
and with a carbon copy or two, would 


be of great help. Content-wise, brief 


statements of introduction (purpose) 
and of conclusions (significance or 
summary) would add greatly to the 
effectiveness of most manuscripts re- 
ceived.) For the future, it is hoped 
that a brief style sheet or booklet can 
be prepared, that some help can be 
given by the Journat staff in prepar- 
ing printable illustrations, and_ that 


reasonably prompt reactions will be | 


possible to outlines or abstracts of 
proposed papers if such service is re- 
quested by members. 

The experimental revisions of type 
size, style, and format (unfortunately 
limited somewhat by those economi- 
cally available at the Press) have had 
the same intentions—to increase read- 
ability and ease of reference for Soci- 
ety members without undue loss of 
space or content. Considerable econ- 
omy in printing and cost has been ob- 
tained at the same time. If the Soci- 
ety feels them to be desirable, further 
changes will be explored, as the ini- 
tial ones by the Publications were, 
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and the Editorial Committees. Sug- 
gestions will be welcome, both as to 
appropriate content and form, includ- 
ing such matters as the tentative pub- 
lication schedules set forth below. 
With the cooperation of Divisions, 
Sections, and members, it is hoped 
that the JourNAL can continue and 
perhaps improve its fine record of 


publishing dignified but significant 
articles and information in a unique 
field of steadily increasing interest 
and importance. 

The arrangement of the academic 
year suggests a variable publication 
schedule, if that can be met, possibly 
on the lines suggested below. Does 
this appeal to Society members? 


Reports of Annual Meeting 
Papers from Annual Meeting 
Papers, continued 


October 10 
November 1 


Papers, concluded December 1 


Original articles, annual meeting forecasts January 10-15 
Yearbook and enrollments February 1 
Original articles, special-topic issues March 1 

April 1 

May 1 

June 1 


MICHIGAN PROGRAMS 


The University of Michigan will again hold the two summer 
programs, the Workshop for College Professors and the Institute 
on College Administration. Its fourth annual Workshop for Col- 
lege Professors, June 25 to July 13, will include presentations by a 
special workshop staff, discussions, and projects related to indi- 
vidual member’s needs. The Workshop will be followed by an 
Institute on College Administration, July 16 to 20. Such problems 
as the administration of the curriculum, personnel and finance will 
be discussed by resource leaders, with special attention to institu- 
tional self-studies and to the human relations factor in personnel 
administration; also an opportunity will be provided for individuals 
to study problems or topics of special interest to them. Additional 
information may be obtained by writing to the Director, Algo D. 
Henderson, 2442 U. E. S., University of Michigan, Ann Arbor, 
Michigan. 


September 20-30 


Joun L. ArtLey, Chairman 
Duke University 


YOU CAN’T DO IT 
ALL AT ONCE 


How many times have you read of 
the various characteristics desirable 
in an engineering educator, and won- 
dered how you could ever live long 
enough to acquire all of the traits 
specified? 

Or do you find that you have trou- 
ble carrying on a research project 
while teaching a full schedule, taking 
a graduate course or two, and writing 
a book in the evening after the chil- 
dren have been tucked into bed? 

If you are troubled by these or simi- 
lar maladies, this writer says: “Relax! 
You can’t do it all at once! Even 
Rome wasn’t built in a day!” 

Under the subheading “Evaluation 
of a Faculty,” the final Report of The 
Committee on Evaluation of Engi- 
neering Education lists six qualifica- 
tions which should be used as criteria 
for selecting new teachers. It would 
be difficult to set up a more compre- 
hensive set of qualifications—and still 
more difficult to find a young man in- 
terested in becoming an engineering 
educator who possessed even a ma- 
jority of these attributes! 
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YET-itupes 


VIEWS AND NEWS CONTRIBUTED BY 
The Young Engineering Teachers 


Harotp A. Forcke, Editor 
University of Notre Dame 


ROBERT T. HOWE 


Professor of Civil Engineering 
University of Cincinnati, Cincinnati 


But, in the same way, it would be 
difficult to find a one-year-old child 
who could speak well, had good table 
manners, never quarrelled with other 
children, and amused himself by read- 
ing “The Great Books.” In_ other 
words, a growth process is required. 
When a man begins teaching at 22 or 
25 years of age, he can hardly be a 
fully developed teacher. Also, it is 
difficult for anyone to say how his 
growth will take place, for not even 
he is fully aware of how his interests 
will develop. 

While no one can tell just how an 
engineering instructor’s growth will 
take place, his Dean and Department 
Head certainly have the right to ex- 
pect that there will be growth, and 
that it will be in directions recognized 
as desirable in engineering education. 

Because an engineering educator 
must play a dual role as teacher and 
professional practitioner, growth must 
be along both these lines. In the 
writer’s opinion, teaching should be 
given precedence during the earliest 
years, for bad or dull pedagogical 


Journat or ENGINEERING EpucaTIon, JANn., 1956 


hal 

yes 
ens 
do 

| ae the 
lea 

OF 
tea 

eve 
ica 
pat 

! 

mu 

cen 

fev 

mu 

stu 

cer 

| diff 

teq 

he 

me | pre 

eve 
be 

| roo 

soc 
pos 
mee 

sho 

par 
eve 
disc 
it pr 

gra 

this 

may 

or 1 

nec 
disc 

cowl 


TUDES 


Teachers 


:CKE, Editor 
Notre Dame 


T. HOWE 


Engineering 
i, Cincinnati 


would be 
-old_ child 
good table 
with other 
lf by read- 

In _ other 
required. 
ng at 22 or 
ardly be a 
Also, it is 
y how his 
r not even 
is interests 


ist how an 
rowth will 
Jepartment 
ight to ex- 
rowth, and 
recognized 
education. 
educator 
eacher and 
rowth must 
s. In the 
should be 
the earliest 
redagogical 


TION, JAN., 1956 


habits developed during the first few 
years may never be broken. It is 
recognized that very few teachers of 
engineering have ever “darkened the 
doorway” of a Teachers College, but 
there are many books available on the 
learning processes, and the JouRNAL 
or ENGINEERING Epucation has car- 
ried numerous helpful articles on 
teaching methods. Teaching is, how- 
ever, a practical as well as a theoret- 
ical art—one which must be acquired 
slowly with liberal applications of 
patience and conscientious effort. 

An age-old maxim is “The teacher 
must always learn more than his pu- 
pils.” This is another reason for con- 
centrating on teaching during the first 
few years, for the young instructor 
must spend considerable time in 
study, preparing for each class. In 
certain fields, this preparation is so 
difficult that the new teacher may be 
required to have a doctorate before 
he is engaged. Regardless of his 
previous academic preparation, how- 
ever, considerable thought must still 
be put into preparing for each class- 
room period. 

Early interest in the professional 
societies actively concerned with his 
teaching field is important to the be- 
ginning teacher. While it may not be 
possible for him to attend national 
meetings during the first few years, he 
should certainly make every effort to 
participate in local ones. Almost 
every professional publication invites 
discussion of the articles and papers 
it prints, and the young teacher should 
gradually make plans to take part in 
this activity. His early observations 
may or may not be printed, and may 
or may not be valid, but the study 
necessary for the preparation of such 
discussions is invaluable. A graduate 
course or two may be carried each 
year during this early period, but, 
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again, teaching should be given prior- 
ity in time. 


Outside Activities 


After two or three years of class- 
room experience, the young teacher 
should be in a position to engage in 
some outside activity. This might be 
committee work in professional or- 
ganizations at the local level, inde- 
pendent or sponsored research, or per- 
haps some elementary consulting. 
Please note the “or’s’—“You can’t do 
it all at once.” 

Money received from outside activ- 
ities can be profitably used for travel 
to national meetings of professional 
societies, including ASEE. When, 
through attendance and active par- 
ticipation in the open meetings, one 
becomes known by various leaders of 
such organizations, he will be asked 
to serve on one or more of the re- 
sponsible society committees. Such 
service offers invaluable experience of 
a forward-looking kind. 

A word of caution is appropriate 
concerning consulting work. The 
final Report of The Committee on 
Evaluation of Engineering Education 
states: “. . . the belief is widely ac- 
cepted that an average of one day per 
week of the individual teacher’s time 
devoted to consulting activities of a 
high professional character will reflect 
to the overall advantage of the institu- 
tion.” It will be noted that the em- 
phasis is placed on “high grade,” but 
the young teacher must often be con- 
tent with less important arrangements. 
These less important jobs, however, 
especially those of routine nature, 
should not be given too much time 
merely “for the extra money.” 

As the young educator progresses 
with his teaching and professional ac- 
tivities, he will eventually find some 
topic of particular interest to him in 


t 
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science, engineering, education, or 
even administration. To satisfy his 
desire for additional knowledge in 
this area, he may undertake a research 


project on his own initiative, or may . 


decide on additional formal study 
which may or may not lead to a doc- 
torate. This latter tack is one which 
the young teacher may not think of, 
but today a very considerable number 
of engineering faculty members in 
their “thirties” are returning to school 
for further study. There are many 
financial aids available, even for men 
with families. These include not only 
special grants for concentrated study, 
but also teaching and research assist- 
antships which make possible simul- 
taneous gains in apprenticeship time 
and experience. 

As the enginering instructor pursues 
his quest for knowledge in a particu- 
lar field of interest, he will eventually 
become recognized as an authority in 
that field. Such recognition will 
probably bring with it more oppor- 
tunities for consulting work at a con- 
stantly higher professional (and re- 
munerative) level. In addition, the 
research may lead to the writing of 
a monograph or book. 

Human experience indicates that 
one interested solely in his own per- 
sonal welfare and “getting ahead” is 
not likely to achieve true “success.” 
The man who would lead must be 
willing to go “the second mile.” 
Church and civic activities also need 
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intelligent, dynamic volunteers, and 
engineers have a point of view which 
is most helpful to such organizations. 
But again “You can’t do it all at once”; 
in becoming a teacher, the engineer 
must not overlook development of 
himself as a person, and must not 
neglect his family or his other human 
relationships. He owes scholarship 
and living an equal duty. 

Just as the rate of physical and 
mental growth varies from child to 
child, so the rate of professional 
growth varies with individuals, but 
most engineering teachers will be a 
proaching 40 years of age before they 
achieve professional maturity. Per- 
haps this is why the George Westing- 
house Award for outstanding teaching 
is awarded to “young” teachers not 
over 45 years of age, and why so 
many recipients have been pushing 
this boundary age. 

It would be folly to say that by 
following a definite formula any one 
of us could win the Westinghouse 
Award; if this were so, the Award 
would lose much of its significance. 
But whether he wins the Westing- 
house Award or not, every young 
teacher of engineering students can 
become recognized as an engineering 
educator of stature if he will (1) de- 
cide that this is what he really wants 
to be, (2) accept every opportunity 
to grow professionally and personally, 
and (3) relax, for he can’t do it all 
at once! 


Dr. Albert H. Cooper, a member of the ASEE since 1939, has 
succeeded Professor Richard F. Shaffer, a member since 1948, as 
Chairman of the Department of Chemical Engineering at Pratt 
Institute, Brooklyn, New York. Dr. Cooper has also replaced Dr. 
Shaffer as the Pratt representative on the Engineering College Re- 
search Council. 
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THE T-SQUARE PAGE 


Sponsored by the Division of Engineering Drawing 


W. E. Street, Chairman 
I. L. Ht, Vice-Chairman 


H. P. SxamMser, Secretary-Treasurer 
R. S. PAFFENBARGER, Member of Council 


Editor: ALBERT JORGENSEN, University of Pennsylvania 


Chairman’s Message 


The activities of the Division are 
progressing along numerous fronts as 
indicated by the number and diversity 
of the committees which are listed to- 
gether with personnel in this report. 
The whole-hearted cooperation evi- 
denced by members in accepting as- 


signments and in performing commit- 


tee tasks is very gratifying. 

The Report on Evaluation of Engi- 
neering Education, 1952-1955, recog- 
nizes our field and defines our objec- 
tives in the following paragraph: 


“Graphical expression is both a 
form of communication and a means 
for analysis and synthesis. The extent 
to which it is successful for these pur- 
poses is a measure of its professional 
usefulness. Its value as a skill alone 
does not justify its inclusion in a cur- 
ticulum. The emphasis should be on 
spatial visualization, experience in 
creative thinking, and the ability to 
convey ideas, especially by free-hand 
sketching, which is the normal mode 
of expression in the initial stages of 
creative work. Though the Engineer 
may only supervise the preparation of 
the drawings required to execute his 
designs, he can hardly be expected to 
do this effectively unless he himself is 
thoroughly familiar with graphical 


WILLIAM E. STREET 


Chairman, Division of Engineering Drawing 


communication.” Let us not take 
these responsibilities lightly. 

As a Division we are taking them 
seriously, not only with the Mid- 
winter Meeting in Chicago on Janu- 
ary 27-28, but with our 1956 Sum- 
mer School in Engineering Drawing. 
This will be held in conjunction with 
the Annual Meeting of the Society at 
Iowa State College. We will begin 
Summer School sessions on Wednes- 
day, June 20, the week before the 
Annual Meeting. Drawing Division 
events will then continue through 
Tuesday, June 26, featuring a joint 
conference with the English Division, 
and Wednesday, June 27, a joint con- 
ference with the Mathematics Divi- 
sion. 

Theme of the School will be the 
“Evaluation of Engineering Drawing 
for the Future.” This will be carried 
out by discussions of modern objec- 
tives for drawing and engineering 
geometry, means of correlation with 
the other sciences, the aspects of 
graphic science which accord with 
the ASEE “Evaluation Report on En- 
gineering Education,” and the devel- 
opment of creative and imaginative 
problems for engineering drawing 
courses. 
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This should be a banner year for 
the Engineering Drawing Division. 
How about setting some new attend- 
ance records? 


Committees of the Engineering 
Drawing Division 


EXECUTIVE COMMITTEE: W. E. Street 
(chairman), T. T. Aakhus, E. M. Griswold, 
I. L. Hill, R. P. Hoelscher, H. B. Howe, A. 
Jorgensen, R. S. Paffenbarger, J. H. Porsch, 
James S. Rising, H. P. Skamser, C. H. 
Springer, C. J. Vierck, I. Wladaver. 

PUBLICATION COMMITTEE, JOURNAL OF 
ENGINEERING Drawinc: E. M. Griswold, 
H. B. Howe, I. Wladaver. 

SpeciIAL Awarps CoMMITTEE: J. J. Ger- 
ardi (chairman), T. T. Aakhus, R. T. 
Northrup. 

ADVANCED GRAPHICS COMMITTEE: F. A. 
Heacock (chairman), J. N. Arnold, C. H. 
Kearns Jr., A. S. Levens, J. G. McGuire, J. 
T. Rule. 

BIBLIOGRAPHY CoMMiITTEE: S. E. Shapiro 
(chairman), M. L. Betterly, L. C. Christian- 
son, R. E. Lewis, A. S. Palmerlee. 

TEACHING Arps COMMITTEE: Justus Ris- 
ing (chairman), M. W. Armfeldt, W. M. 
Christman, I. L. Hill, E. W. Jacunski, J. D. 
McFarland, R. S. Paffenbarger, J. E. Pear- 
son, H. P. Skamser, F. H. Smith, O. M. 
Stone. 
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Poticy Commirree: C. H. Springer 
(chairman), T. T. Aakhus, J. J. Gerardi, 
R. P. Hoelscher, Justus Rising. 

Erections Committee: I. L. Hill (chair. 
man), C. I. Carlson, M. B. Lagaard. 

NomocraPHy COMMITTEE: D. P. Adams 
(chairman), J. N. Arnold, D. S. Davis, F. 
H. Heacock, C. H. Kearns Jr., R. A. Klip- 
hardt, A. S. Levens. 

CoMMITTEE ON DISPLAY OF STUDENT 
Work: M. W. Armfeldt (chairman), E. H. 
Brock, J. S. Dobrovolny, M. McNeary, F. 
C. Morris, B. F. K. Mullins, E. G. Pare, L. 
E. Young. 

CoMMITTEE ON INSTRUMENTS AND Mate- 
RIALS: L. R. Schruben (chairman), C. A. 
Arnbal, F. Binns, M. F. Blade, H. G. Kin- 
ner, C, C. Perryman, P. O. Potts, L. M. 
Sahag, R. R. Worsencroft. 

CoMMITTEE ON DispLAy oF _INstRv- 
MENTS: C. A. Arnbal (chairman), R. M. 
Coleman, A. Jackson, C. A. Newton, J. E. 
Pearson, N. D. Thomas. 

CoMMITTEE ON Tests: F. C. Bragg 
(chairman), L. O. Johnson, P. E. Macho- 
vina, J. M. Russ, H. C. Spencer, H. C. 
Thompson Jr., E. C. Willey. 

COMMITTEE ON REPRODUCTION Proc- 
Esses: S. M. Cleland (chairman), D. P. 
Dixon, R. L. Paul, D. N. Pierce, G. Rook. 

NoMINATING CoMMiITTEE: C. H. Springer 
(chairman), F. C. Bragg, J. J. Gerardi, A. 
P. McDonald, R. T. Northrup. 


GARRELTS RECEIVES AWARD 


Jewell M. Garrelts, Renwick Professor of Civil Engineering at 
Columbia University, and a member of the ASEE since 1935, re- 
cently received the “Great Teacher Award” of the University’s So- 
ciety for Older Graduates. The Society is composed of Columbia 
College and School of Engineering alumni who received their de- 
grees at least thirty years ago and have continued to give service 
to the University. Professor Garrelts received his Master of Sci- 
ence degree at the University in 1933. A noted bridge engineer, 
he designed the Rainbow Bridge over the Niagara Falls. 
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COLLEGE NOTES 


Dr. Donald F. Othmer, professor and head of the Department 
of Chemical Engineering at the Polytechnic Institute of Brooklyn 
and a member of the ASEE since 1937, has been elected a director 
of the American Institute of Chemical Engineers for a three- 
year term. 


The Automotive Safety Foundation has offered the University of 
California three fellowships for the graduate study of highway engi- 
neering in 1956-57. One, at $3,000, is open to a college instructor 
in highway transportation engineering who already holds a master’s 
degree. Two fellowships, at $2,000 each, are open to engineering 
graduates who have had highway engineering experience. Appli- 
cations will be closed February 15, 1956. Those interested should 
write immediately to the Institute of Transportation and Traffic 
Engineering, University of California, Berkeley 4. 


Dr. Martin A. Mason, a member of ASEE since 1951 and Dean 
of George Washington University School of Engineering, has been 
appointed Chairman of the Committee on Research of the American 
Society of Civil Engineering. The Committee’s functions are to 
coordinate the research activities of the Society, review research 
progress, and pass upon expenditures from the Society’s research 
funds. 


Purdue University’s School of Civil Engineering and Graduate 
School have announced the availability of approximately twenty- 
two graduate fellowships for the summer session, June 11 to 
August 4, 1956. These fellowships carry a stipend of $700 each, 
and are made possible by a free grant from the Asphalt Institute. 
The grants are open to Civil Engineering teachers or research 
personnel who are qualified for the study of, and are interested in, 
the technology and construction of asphalt and other flexible pave- 
ments. Requests for information, and applications, should be 
addressed to Professor K. B. Woods, Head, School of Civil Engi- 
neering, Purdue University, Lafayette, Indiana. 
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IN THE NEWS 


The Brazilian government has recently conferred upon D. B. 
Steinman, a member of the ASEE since 1910 and an internationally 
known bridge engineer of New York City, the Marechal Caetano 
de Faria Medal in recognition of his professional achievements and 
his engineering contributions to the Republic of Brazil. In 1924-27, 
Dr. Steinman designed and built the Florianopolis Bridge over the 
waters of the Atlantic between the island-city of Florianopolis and 
the mainland of Brazil. This bridge is still a major South American 
bridge and is the longest eyebar suspension span in the world. 


Carl W. Muhlenbruch, a member of the ASEE since 1943, has 
been appointed to the Training Committee of Engineers’ Council for 
Professional Development. The Council is currently engaged in 
developing a plan of recommended professional growth for young 
engineers. Mr. Muhlenbruch will supervise the program in the 
Chicago area. 


An annual award of $250 has been established by Henry and 
Ida Schuman of New York City for an original prize essay in the 
history of science and its cultural influences. The topic should be 
broadly interpreted, and papers should be approximately 5000 
words in length. This competition is open to undergraduates and 
graduates in American and Canadian colleges, universities, or 
institutes of technology. Papers should be sent to the Chairman 
of the Schuman Prize Committee, Professor C. Gillispie, History 
Department, Princeton University, Princeton, New Jersey. To be 
eligible for consideration, papers must be received on or before 
June 1, 1956. 


At the recent fall meeting of the Middle Atlantic Section of the 
ASEE held at New York University, on December 3, 1955, the 
theme was the future course of enginering education. The con- 
ference delegates discussed means of incorporating more basic 
studies, principally in physics and mathematics, into engineering 
programs. This would require a reduction in the number of courses 


in the highly specialized sub-divisions of engineering. 


The Operations Research Group of the Case Institute of Tech- 
nology, Cleveland, Ohio, plans a three day conference February 1, 
2, and 3, 1956 to bring together a panel of experts who will present 
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IN THE NEWS 


five case studies, each representing a different type and phase of 
business. In addition to the formal sessions, small groups will meet 
with the conference staff to explore the case studies presented by 
the speakers. Further information can be obtained from the 
Operations Research Group, Department of Engineering Adminis- 
tration, Case Institute of Technology. 


In cooperation with the California Institute of Technology and 
the Massachusetts Institute of Technology, the Ramo-Wooldridge 
Corporation has announced fellowships in Systems Engineering for 
the academic year 1956-57. The program covers a twelve month 
period, and will provide the recipient with an opportunity to pursue 
a broad course of fundamental study as well as an opportunity to 
associate and work with successful engineers and physicists in the 
field of Systems Engineering. Any American citizen is eligible 
whose qualifications will admit him either to the California Institute 
of Technology or the Massachusetts Institute of Technology Grad- 
uate Schools, and who has completed one year of graduate study 
in mathematics, engineering or science, before the beginning date 
of the Fellowships. Application forms can be obtained by writing 
the Ramo-Wooldridge Corporation, the Ramo-Wooldridge Fellow- 
ship Committee, 8820 Bellanca Avenue, Los Angeles 45, California. 


E. W. Carlton, professor of structural engineering, Chairman of 
the Civil Engineering Department, and a member of the ASEE 
since 1949, will supervise an $11,500 grant recently awarded the 
University of Missouri School of Mines and Metallurgy by the Mis- 
souri State Highway Commission and the U. S. Bureau of Public 
Roads. The fund will be used to finance a study of the effects 
of prestressing upon thin concrete pavement slabs. 


The University of Maryland on December 5 and 6 held a two- 
day research conference dealing with fluid dynamics, especially 
problems of transition and the origins of turbulence. The purpose 
of the program was to present, discuss, and appraise recent sig- 
nificant advances in the field of theoretical and experimental re- 
search in reducing friction and resistance and thus increasing the 
range of airplanes and missiles. Papers were contributed by sci- 
entists from the National Advisory Committee for Aeronautics, the 
National Bureau of Standards, and other government agencies, by 
American and foreign university professors, and by representatives 
of industry. 
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TEACHING POSITIONS 
AVAILABLE 


ASSISTANT PROFESSOR OR INSTRUC- 
tor to teach fundamental Electrical Engi- 
neering courses in Midwest Engineering 
College. M.S. degree or teaching experi- 
ence desirable. Position available January 
1, 1956 or later. Good salary for qualified 
person. JAN-1 


ASSOCIATE PROFESSOR POSITION AT 
midwest university. Ph.D. desirable, M.S. 
essential, with teaching and professional ex- 
perience in Civil Engineering. Also Instruc- 
tor or Assistant Professor, with Ph.D. degree 
or willing to work toward it; will teach prin- 
cipally undergraduate subjects in two sub- 
divisions of Civil Engineering. JAN-2 


ENGINEERING FACULTY OPPORTU- 
nities at midwest college. Chairmanship of 
the Physics Department, salary open. Also 
opening for Electrical Engineering Instruc- 
tor or Assistant Professor in Power Field. 
Mechanical Engineering Instructor or Assist- 
ant Professor in Heat Power and Engineer- 
ing Mechanics. Instructor or Assistant Pro- 
fessor in Physics. Opportunity for graduate 
study. Housing available. Appointments 
to begin September, 1956. JAN-3 


INDUSTRIAL ENGINEER NEEDED CA- 
pable of organizing and teaching Industrial 
Engineering on the undergraduate level in 
a regular Mechanical Engineering degree 
program. Should be active in teaching and 
professional organizations. Salary and aca- 
demic rank depending upon degrees and ex- 
perience, Location, Ohio. Appointment to 
begin September, 1956. JAN-4 


ENGINEERING DRAWING, MECHANI-— 
cal Engineering, Engineering Physics posi- 
tions open for qualified applicants. Salaries 
commensurate with industrial. Location, 
Northeastern section of United States. Long 
established college with highest professional 
reputation. Please give qualifications with 
replies. JAN-5 


MECHANICAL AND METALLURGICAL 
Engineering positions available. Rank and 
salary in terms of education and experience; 
effective February or September, 1956. 
M.S. or Ph.D. required. Send resume with 
application. JAN-6 


PROFESSOR OF HEAT POWER OR 
Fluid Mechanics, interested in assuming de- 
partment headship; experienced _ teacher, 
doctor’s degree preferred. Wanted by east- 
ern metropolitan ECPD-accredited college 
for September, 1956, or sooner if available, 
JAN-7 


HEAD OF OFFICE EXTENSION SERV- 
ices in the Institute of Technology, State 
College of Washington, Pullman, Washing. 
ton. Rank of Associate Professor or equiy- 
alent, salary for eleven months. Appoint- 
ment effective July 1, 1956. Additional in- 
formation may be obtained by writing CG. 
A. Riedesel, Secretary, Committee for In- 
dustrial Services, 159 Engr. Lab. Bldg, 
W. S. C., Pullman, Washington. 


INSTRUCTOR OR ASSISTANT PROFES- 
sor in Mechanical Engineering. M.S. de- 
gree preferred. Teaching will be in the 
heat-power field, both lecture and labora- 
tory. Rank and salary will be equated with 
qualifications. Appointment effective Sep- 
tember 1 or before. Apply to Prof. J. W. 
Bunting, Head, Department of Mechanical 
Engineering, University of Cincinnati, Cin- 
cinnati 21, Ohio. 


ASSISTANT PROFESSORS AND _IN- 
structors in Electrical and Mechanical En- 
gineering wanted by the College of Engi- 
neering, Marquette University, Milwaukee 
3, Wisconsin. Salary commensurate with 
qualifications. M.S. or work toward it de- 
sirable. Opportunity for part-time graduate 
work at state university. Please forward 
complete details of education, experience, 
and personal background to respective de- 
partment chairmen. 


HEADSHIP OF INDUSTRIAL ENGI- 


neering department. Requires background 
of professionally responsible management 
position in industry or government, plus 
good record of publications. Research and 
teaching experience desirable. Age range 
35-50; salary open; position to be filled 
before September, 1956. Write Chairman, 
Nominating Committee, Industrial Engi- 
neering Department, Pennsylvania State 
University, University Park, Pennsylvania. 
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NEW MEMBERS OF THE ASEE 


The fifty-eight listed below join the 217 previously enrolled in 1955, a 


ARMSTRONG, GLENN K., Instructor of Pe- 
troleum Refining, Colorado School of 
Mines, Golden, Colorado. William J. 
Chapitis, George W. LeMaire. 

BARNES, KENNETH, Head of Engineering 
Department, Southern State College, 
Magnolia, Ark. Geo. F. Branigan, R. G. 
Paddock. 

Barry, MERTON R., Instructor of Drawing, 
University of Wisconsin, Madison 5, Wis. 
R. R. Worsencroft, F. O. Leidel. 

Bates, O. KENNETH, Professor of Mathe- 
matics and Head of Department, St. 
Lawrence University, Canton, N. Y. 
Preston Wood Smith, W. H. Allison. 

Bett, JAMES M., Instructor of Civil Engi- 
neering, Colorado School of Mines, 
Golden, Colo. T. A. Kelly, F. E. Smiley, Jr. 

BisHop, ALBERT B., 3RD, Instructor of In- 
dustrial Engineering, Ohio State Univer- 
sity, Columbus 14, Ohio. Harry D. 
Moore, William T. Morris. 

Borc, MAtrHEw F., Instructor in Civil En- 
gineering, Lehigh University, Bethlehem, 
Pa. Edgar K. Muhlhausen, M. B. Mc- 
Pherson. 

Buxton, Owen E., Jr., Instructor in Me- 
chanical Engineering, Ohio State Univer- 
sity, Columbus 10, Ohio. Paul Bucher, 
S. M. Marco. 

Conarp, GreorcE F., Assistant Professor of 
Metallurgical Engineering, Lehigh Uni- 
versity, Bethlehem, Pa. Edgar K. Muhl- 
hausen, Robt. D. Stout. 

Davis, ALpHEUs G., Assistant Professor of 
Mathematics, Clarkson College of Tech- 
nology, Potsdam, N. Y. William B. Con- 
roy, John M. Perry. 

Finptay, JAMes E., Assistant Professor of 
Engineering Drawing, University of Notre 
Dame, Notre Dame, Ind. H. S. Altman, 
Lee Daniel. 

FRIEDLAENDER, Fritz J., Assistant Professor 
of Electrical Engineering, Purdue Univer- 
sity, Lafayette, Ind. M. M. Boring, E. 
M. Sabbagh. 

GatprairH, R. A. Harvey, Visiting Lec- 
turer in Electrical Engineering, The Rice 
Institute, Houston, Tex. J. S. Water, L. 
B. Ryon. 
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total of 275 for the year. 


Grorce, JoHN M., Instructor of English, 
Colorado School of Mines, Golden, Colo. 
William J. Chapitis, George W. LeMaire. 

GovuLarp, Rosert J., Instructor of Mechan- 
ical Engineering, Purdue University, La- 
fayette, Ind. Raymond Cohen, D. E. 
Regenbrecht. 

Hanson, ARNOLD E., Dean of Academic 
Administration, University of Toledo, To- 
ledo, Ohio. Edwin D. Harrison, W. 
Sherman Smith. 

Hewson, E. WENDELL, Professor of Mete- 
orology, University of Michigan, Ann Ar- 
bor, Mich. Ernest F. Brater, Victor L. 
Streeter. 

Hotcuxiss, Joun G., District Engineer and 
Secretary Committee for Education, Amer- 
ican Institute of Steel Construction, Inc., 
New York 17, N. Y. Robert W. Van- 
Houten, William Hazell. 

Hrapa, JoHN B., Associate Professor of 
Electrical Engineering, University of New 
Hampshire, Durham, New Hampshire. 
Edward K. Donovan, E. H. Stolworthy. 

Horree, Harry L., Assistant Professor of 
Electrical Engineering, Ohio University, 
Athens, Ohio. E. J. Taylor, R. C. Quis- 
enbery. 

HuNTERMAN, HENRY JOHN, Jr., Instructor 
of Civil Engineering, Colorado School of 
Mines, Golden, Colo. L. J. Parkinson, 
William J. Chapitis. 

INGERSOLL, ALFRED C., Assistant Professor 
of Civil Engineering, California Institute 
of Technology, Pasadena, Cal. Jack E. 
McKee, D. E. Hudson. 

JENSEN, DEAN ELwoop, Instructor of Draw- 
ing and Descriptive Geometry, University 
of Wisconsin, Madison, Wis. R. R. Wor- 
sencroft, F. O. Leidel. 

Juran, J. M., Consulting Management En- 
gineer, Tuckahoe, N. Y. Norman N. 
Barish, David B. Porter. 

KEIGHTLEY, O., Acting Chairman 
of Civil Engineering, Lawrence Institute 
of Technology, Detroit, Mich. M. M. 
Ryan, H. G. Erneman. 

KeMpeER, ARTHUR B., Head of Chemistry 
Department, Manhattan College, New 
York, N. Y. Brother Joseph McCabe, 
Brother B. Austin Barry. 
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Kinc, RENo C., Associate Professor of Me- 
chanical Engineering, New York Univer- 
sity, New York, N. Y. Fred Landis, A. 
H. Church. 

Krajovic, JEssE J., Manager College Rela- 
tions Department, The Glenn L. Martin. 
Company, Baltimore, Maryland. John M. 
Hollyday, A. Lawrence Guess. 

Lapp, F., Supervisor, Personnel, 
Industrial Relations Department, Ameri- 
can Steel & Wire Division of U. S. Steel 
Corporation, Rockefeller Building, Cleve- 
land 13, Ohio. Max B. Robinson, Robert 
B. Auld. 

LatHAM, Rosert F., Instructor of Marine 
Engineering, U. S. Naval Academy, An- 
napolis, Maryland. George W. Slaughter, 
Arthur E. Bock. 

Leroy, Leste W., Professor and Head of 
Department of Geology, Colorado School 
of Mines, Golden, Colo. R. J. Parkinson, 
William J. Chapitis. 

Lewis, Rospert M., United States Steel Cor- 
poration, Fairless Works, Fairless Hills, 
Pa. John L. Neal, Jr., Cecil A. Kapp. 

Linn, Max K., Supervisor of Case Costs and 
Personnel Division, Sandia Corporation, 
Albuquerque, New Mexico. Thos. Far- 
rell, Jr., J. W. Howe. 

Marks, JaMes A., Instructor of Drawing 
and Descriptive Geometry, University of 
Wisconsin, Madison, Wis. R. R. Worsen- 
croft, T. O. Leidel. 

Maruias, Rospert A., Assistant Professor of 
Electrical Engineering, Carnegie Institute 
of Technology, Pittsburgh, Pa. Edward 
R. Schatz, Gaylord N. Penney. 

MeEntus, Dr. A. C., Jn., Professor of Physics 
and Assistant to Dean of Engineering, 
North Carolina State College, Raleigh, 
N. Car. J. Harold Lampe, John W. Cell. 

MonseEEs, ME.LForD E., Chief, Program De- 
velopment Branch, Supervisory Civil En- 
gineer, Corps of Engineers, Kansas City 
District, Kansas City, Mo. H. O. Croft, 
Adrian Pauw. 

Morean, Mosss J., Assistant Professor and 
Assistant Agricultural Engineer, State 
College of Washington, Pullman, Wash. 
J. Roberts, Max C. Jensen. 

Moss, Harianp R., Associate Professor of 
Chemistry, Loyola University of Los An- 
geles, Los Angeles, Cal. Daniel E. 


Whelan, Jr., Allen R. Joyce. 

OstTLE, BERNARD, Professor of Mathematics, 
Montana State College, Bozeman, Mont. 
E. W. Schilling, John W. Hurst. 
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Pierce, DONALD FREDEMON, Instructor of 
Science, General Motors Institute, Flint, 
Mich. Joseph M. Biedenbach, Paul W, 
Stout. 

Pinckney, Date E., Assistant Professor of 
Humanities and Social Studies, Montana 
School of Mines, Butte, Montana. A. E, 
Adami, W. Clifford Laity. 

ReENDA, MuAMMER Fark, Instructor in Me- 
chanical Engineering, Purdue University, 
Lafayette, Ind. Raymond Cohen, D. E. 
Hegenbrecht. 

RreceL, Training Coordinator 
(Personnel), New York Central Railroad, 
New York, N. Y. G. W. Bergren, O. W. 
Witzell. 

Ropcers, Paut A., Assistant Professor of 
Geophysics, Colorado School of Mines, 
Golden, Colo. T. H. Kuhn, William J. 
Chapitis. 

Romeo, ALBERT, Instructor of Engineering 
Drawing, Ohio State University, Colum- 
bus, Ohio. Ralph S. Paffenbarger, Chas. 
D. Cooper. 

Ross, Ricuarp A., Instructor of English and 
Social Science, Franklin Technical Insti- 


tute, Boston, Mass. Leo R. Dantona, B. f 


K. Thorogood. 

ScHIFFMAN, RoserT L., Assistant Professor 
of Civil Engineering, Lehigh University, 
Bethlehem, Pa. Edgar K. Muhlhausen, 
Cyril D. Jensen. 

SmirH, CHARLES O., Staff Member, Oak 
Ridge School of Reactor Technology, Oak 
Ridge, Tenn. Donald G. Downing, Al- 
bert J. Schwieger. 

STRODE, Associate Professor of 
Architectural Engineering, University of 
Kansas, Lawrence, Kan. Geo. M. Beal, 
Donald L. Dean. 

Torn, Donatp C., Lecturer, Electrical 
Engineering, University of Texas, Austin, 
Tex. R. W. Warner, B. N. Gafford. 

Tucker, WALTER H., Director of Engineer- 
ing Extension, Alabama Polytechnic In 
stitute, Auburn, Ala. Joshua E. Hannum, 
Earl D. Brown II. 

Uncar, Eric E., Instructor of Mechanical 
Engineering, New York University, New 
York, N. Y. Austin H. Church, F. 7 
Posser. 

Warp, James B., Associate Professor of 
Electrical Engineering, Purdue Univer 
sity, Lafayette, Ind. Henrich J. Oor 
thuys, Harry W. Hale. 

Wess, BRYAN, Jr., ‘Assistant Professor of 
Electrical Engineering, University 
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Arkansas, Fayetteville, Ark. G. Newton Younc, Donaxp F., Instructor of Theoreti- 
H. Barnette, Geo. T. Branigan. cal and Applied Mechanics, Iowa State 
WrerzBicki, LAWRENCE J., Instructor of College, Ames, Iowa. S. J. Chamberlin, 
Engineering, Loyola University of Los Glenn Murphy. 
Angeles. Daniel E. Whelan, Jr., John E. 
Sokoly. 58 new members 
Witcox, Vircinta L., Acting Librarian, 
Library of Colorado School of Mines, 217 previously added 
Golden, Colo. L. J. Parkinson, William — 
J. Chapitis. 275 new members this year 


TECHNICAL INSTITUTE BULLETINS 


At the November meeting of the ASEE General Council, the 
need for a list of accredited Technical Institutes and their programs 
was expressed. It was felt that perhaps college administrators, 
department heads, and members in general might be unaware of 
the two publications already available to fill this need, and that 
additional JournaL notice was therefore desirable. 

Technical Institute Programs in the United States Accredited 
by ECPD is issued annually by the Engineers’ Council for Profes- 
sional Development, 29 West 39th Street, New York 18, New York, 
at 25¢ per copy, about 20 pages. Listed are objectives and pro- 
cedures for accreditation, accredited programs of the technical 
institute type (one to three years beyond secondary school), and 
personnel of regional committees in the technical institute accredit- 
ing program. 

Our own ASEE Technical Institute Division, in cooperation with 
the ECPD and the National Council of Technical Schools, has pre- 
pared The Engineering Technician as a guidance publication. 
About 16 pages, 25¢ per copy, it can be obtained from the national 
headquarters, ASEE, Urbana, Illinois. Contents include discussion 
of the engineering and production team, the engineer, the engi- 
neering technician, and the skilled craftsman, educational programs 
for the engineering technician, and areas of employment. 

At the professional level, ECPD also compiles and distributes, at 
25¢, Accredited Curricula Leading to First Degrees in Engineering 
in the United States and Canada, as well as its Annual Report at 
$1.00 each. Both are available from ECPD Headquarters. 


MEETING OF THE EXECUTIVE BOARD 
November 13, 1955 


A meeting of the Executive Board of The American Society for 
Engineering Education was held in Room 116 of Kellogg Center 
at Michigan State University on November 13, 1955. Those pres- 
ent were: M. M. Boring, President; F. C. Lindvall, L. J. Lassalle, 
W. T. Alexander, and H. K. Work, Vice Presidents; G. W. Farn- 
ham, Treasurer; W. Leighton Collins, Secretary; E. C. McClintock 
as Editor, and P. N. Powers, guest. President Boring presided. 

The minutes of the Executive Board are not printed in complete 
form to avoid duplicate reporting on actions involving both Ex- 
ecutive Board and General Council discussions. Pertinent actions 
of the Board not referred to in the General Council Minutes are: 

1. The Westinghouse Educational Foundation did not approve 
an expense item of $1,000 for holding a meeting of the Westing- 
house Award Committee at which the award winner is to be se- 
lected. The Executive Board vortep not to allocate funds for hold- 
ing such a meeting and that the committee be so informed. 

2. The Executive Board vorep to approve Hofstra College as an 
Affiliate institutional member. 

3. The Secretary requested each member of the Board to con- 
sider adaptation of “Industry’s Stake in ASEE” to educational in- 
stitutions, instead of the previously circulated draft, and submit 
comments to him. 

4. Division Publications and Division Dues. The Secretary re- 
ported on the increased desire for divisional publications, the in- 
creasing difficulties in financing their printing, and the proposal 
of one division to adopt a $2.00 divisional membership fee. It was 
agreed that payment of divisional dues could not be a requirement 
for Society membership nor a requirement for attendance at any 
meetings of the Society or of any of its Divisions. It was also 
agreed that divisional or committee publications must not interfere 
or compete with the JouRNAL OF ENGINEERING EpucaTion. The Ex- 
ecutive Board vorep that the Secretary request all Division Chair- 
men to send information on divisional publications and their financ- 
ing to Vice President Lassalle, who would refer a tabulation of the 
replies to the Publications Committee for recommendations. 

5. The Executive Board agreed the Secretary should make a 
study of the Yearbook Information Card, seeking advice from ap- 
propriate sources. 

6. The suggestion that a joint committee with the Association of 
General Contractors be appointed was discussed. It was agreed 
not to appoint such a committee but that if the Civil Engineering 
or Relations with Industry Divisions desired liaison they should 
establish it. Respectfully submitted, 

W. LeicHton Co Secretary 
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MINUTES OF THE GENERAL 
COUNCIL MEETING 


Michigan State University, East Lansing, Michigan 


November 14, 1955 


A dinner meeting of the General 
Council of The American Society for 
Engineering Education was held in 
the Galaxy Room of Kellogg Center 
on November 14, 1955, at 6 P.M., 
President M. M. Boring presiding. 
Those present were: 

George W. Farnham, F. C. Lind- 
vall, James H. Sams, W. T. Alexander, 
E. T. Donovan, Norman A. Parker, 
Paul Weber, K. L. Holderman, Ralph 
A. Morgen, L. F. Eisenberg, P. E. 
Soneson, Leo. Jos. Lassalle, M. A. 
Durland, G. F. Branigan, David J. 
Peery, Donald G. Stillman, W. Irwin 
Short, M. R. Lohmann, H. K. Justice, 
Rex Schoonover, C. A. Brown, Wil- 
liam Hazell, N. W. Dougherty, L. E. 
Grinter, W. R. Woolrich, H. K. Work, 
G. C. Godbey, M. M. Boring, W. L. 
Collins, A. R. Hellwarth, Harold 
Flinsch, E. C. McClintock, Mrs. 
Naomi Garman. 

1. Correction to minutes of June 20 
and 22, 1955. Item 11g, p. 6. The 
General Council VOTED to substitute 
the following paragraph, the _itali- 
cized portions being new: 


“C. S. Jones, Chairman of the Division, 
presented the need for a book on Technical 
Institute Education telling of the nature of 
the work of the Technical Institute and the 
place of its graduates in industry. This 
Division of the Society for some time past 
has been greatly interested in this and has 
endorsed the proposal and has officially ap- 
proved the personnel of the committee as 
selected. A. L. Williston wishes to make 
an initial gift to the Society of securities, 
valued at $6,000, but to be sold by the 
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Society for defraying expenses involved in 
preparing this book, that the Society ad- 
minister the funds in a manner similar to 
that followed for other projects, and that the 
copyright be in the name of the Society. 
The Council VOTED to approve the ap- 
pointment of this Committee, as a Commit- 
tee of the Society, by the President, to ac- 
cept the securities presented for conversion 
into cash, and that the Committee be reim- 
bursed for its expenses in accordance with 
the established practice of the Society.” 


2. Report of the Secretary. The list 
of subscriptions to the JouRNAL oF 
ENGINEERING EpucatTion has_ been 
studied to improve the bookkeeping 
and billing procedures. It was agreed 
that the 150 (approximately one- 
fourth of the total) which are in an 
indeterminate status should be dis- 
continued if another letter brings no 
results. 

The Constitution of the Society 
provides for the dropping of mem- 
bers when they are two years in ar- 
rears in dues payments. Prior to be- 
ing dropped the member must be 
“notified.” The Executive Board au- 
thorized the Secretary to interpret the 
return of first class mail containing 
the notice of the proposed dropping 
as “notification.” 

Preparing the Yearbook has been a 
tremendous task because of the enor- 
mous number of changes. It is hoped 
errors will be at a minimum but some 
are bound to creep in. The help of 
all in informing the Secretary’s office 
of corrections is solicited. 
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The Executive Board approved a 
procedure for soliciting funds and a 
copy will be sent to all Division and 
Section Chairmen. The procedure 
also is attached to these minutes as 
Appendix A. 

The yearly dues of the Society for 
ECPD and EJC memberships have in- 
creased; the former from $500 to $600, 
and the latter from $473 to $945.69. 
The great increase of the latter results 
primarily from plans to employ an as- 
sistant secretary, additional steno- 
graphic help, and rental for more of- 
fice space. The amount of each as- 
sessment is a percentage of the total 
budget based on the dues income of 
the Society. 

The budgets of Divisions and Com- 
mittees have been increasing rapidly 
and now total almost $2000. In the 
near future these budgets, the prob- 
lems of divisional publications, and 
of divisional dues will have to under- 
go a thorough study. 

3. Report of the Treasurer 

(a) The report for the first quarter 
of the fiscal year was briefly reviewed. 
Expenditures were normal. In ac- 
cordance with the recommendations 
of the Auditor, this and future quar- 
terly statements will contain only 
items chargeable to the current fiscal 
year. However, to enable compari- 
sons to be made with previous state- 
ments, the former practice of includ- 
ing all items will be continued (in a 
separate column) in this year’s re- 
ports. 

(b) $7500. in U. S. Government 
bonds became due and this amount 
was deposited in a Boston savings 
bank in order to earn 3% interest. The 
savings accounts of the Society will 
all be placed in Eastern banks which 
are currently paying 3% interest. 

(c) The Annual Audit was briefly 
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discussed. The Society operated at 
a profit of about $2200 for the year, 
despite the unanticipated expenses of 
moving the Society’s office from 
Evanston to Urbana. At the sugges. 
tion of the Auditor some changes in 
the bookkeeping procedures were 
made. The complete audit was 
printed on page 397 of the Decem- 
ber, 1955, Journal. 

(d) The Pennsylvania State Uni- 
versity has just submitted its final re. 
port on the 1955 Annual Meeting and 
has turned over to the Society a 
check for $767.88, the excess of re- 
ceipts over direct expenditures. 

4. Reports of the Vice Presidents 

(a) F. C. Lindvall, regional and 
sectional affairs. All Sections have 
now determined the dates for their 
meetings. A plea was made for closer 
relationships between the affairs of 
the Sections and the affairs of other 
units of the Society, particularly in 
programming (where the many as- 
pects of the report on Evaluation of 
Engineering Education must be ex- 
tensively discussed), in cooperating 
closely with the Relations with In 
dustry Division in establishing grass 
roots programs with industry, in dis 
cussing the problem of loss of faculty 
to industry, and in submitting more 
papers presented at Section meetings 
for publication in the Journal. At the 
request of the Physics Division, each 
Section is requested to appoint 4 
liaison representative to the Physics 
Division. 

(b) L. J. Lassalle, divisional and 
subject matter affairs. Almost al 
committees are appointed, a list of the 
chairmen having been published it 
the October issue of the Journal. A 
letter is being sent to all Divisio 
chairmen presenting suggestions fo 
the Annual Meeting programs 
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requesting as many joint meetings 
as possible. 

(c) W. T. Alexander, ECAC. High- 
lights of ECAC committee work are 
the completion of the reading list for 
prospective engineering students, the 
continued progress on placement tests, 
and the recognition of the need for 
increased activity in coordinating the 
work of secondary schools with the 
report on Evaluation of Engineering 
Education. 

(d) H. K. Work, ECRC. The Re- 
view of Current Research is com- 
pleted and copies can be purchased 
for $2.00 each from the ECRC secre- 
tary. The book on creativity in engi- 
neering needs additional work before 
it will be acceptable for publication. 
Plans for the award for outstanding 
research are progressing and the first 
award will be made in 1956. The 
budget of $40,000 for the study of the 
Research Needs of the Engineering 
Sciences has been approved by the 
Executive Board, the plans perfected, 
and funds from a foundation are be- 
ing sought. 

5. Report of the Editor. The Ex- 
ecutive Board has authorized the Edi- 
tor to work with the Publications 
Committee on changes in the Jour- 
nal. It is intended that in addition 
to containing high grade papers the 
Journal can be used more extensively 
to inform members of the activities 
of the Society, the work of its various 
units, and the programs of organiza- 
tions with which it is affiliated. Pa- 
pers presented at section meetings are 
the property of the Society and the 
good papers presented at section meet- 
ings should be forwarded to the Edi- 
tor for publication in the Journal. A 
request for suggestions to improve the 
Journal was made. 
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6. Industrial Fellowships Commit- 
tee. R. A. Morgen, Chairman, re- 
viewed the proposed program, stating 
that the committee believed accept- 
ance was desirable because the plan 
makes available a new source of funds 
(small companies not able to carry 
out a program of their own) and be- 
cause all qualified institutions have 
an equal chance to receive the fellow- 
ships. Copies of a letter from The 
Leeds and Northrup Foundation stat- 
ing the proposal (Appendix B) and 
a copy of “Interim Rules for Industrial 
Fellowships Administered by The 
American Society for Engineering 
Education” (Appendix C) were dis- 
tributed to all present. The Secretary 
reported he had consulted the mem- 
ber of the College of Law at the Uni- 
versity of Illinois who is an authority 
on non-profit corporations in the State 
of Illinois; based on a reading of the 
objectives of the Society and other 
pertinent sections of the Constitution 
that authority was of the opinion that 
there was no legal problem. The 
General Council VOTED to approve 
the plan as presented by the commit- 
tee except that the number of doctor- 
ate degrees granted by an institution 
between January 1950 and June 1951, 
inclusive, be three instead of five. In 
the discussion it was pointed out that 
this was a “trial run” and that there 
was no intention of extending the pro- 
gram to include scholarships. 

7. Report of the Committee on De- 
gree Designations. J. H. Sams, Chair- 
man, presented the statistics obtained 
by the committee, on which the com- 
mittee report (first presented at the 
June 1955 meeting and attached as 
Appendix D) was based. After con- 
siderable discussion, the General 
Council VOTED to approve the re- 
port and request the committee to 


488 JOURNAL OF ENGINEERING EDUCATION 


continue its study of the five-year first 
degree and two-year undergraduate 
programs. 

8. Study of Educational Require- 


ments for Engineers in the Nuclear: 


Industry. In the absence of P. N. 
Powers, Chairman of the Atomic En- 
ergy Education Committee, the Secre- 
tary briefly reviewed the proposal, ap- 
proved at the June meeting, stating 
that the budget had been revised. He 
also reported that at its November 13 
meeting the Executive Board voted to 
approve the budget of $26,100, the 
money to be raised from industry in 
the name of the Society and to dele- 
gate the responsibility for utilization 
of the funds to Purdue University pro- 
vided there is a periodic reporting to 
the Secretary and providing there is 
no legal objection to the procedure. 

g. Summer Institute for Engineer- 
ing Faculty. In the absence of P. N. 
Powers, Chairman of the Atomic En- 
ergy Education Committee, the Secre- 
tary briefly presented the proposal, a 
copy of which had been mailed to all 
members of the Council. To facilitate 
approval of the project, the Executive 
Board at its November 13 meeting 
had studied the proposal and voted 
to recommend to the General Council 
approval of the plan in principle, as 
well as the budget of $47,775 pro- 
vided the General Council accepts the 
plan. A letter of transmittal dated 
Nov. 13, 1955 (Appendix E) and ex- 
cerpts of another letter containing the 
budget (Appendix F) were read. 
The General Council VOTED to ap- 
prove the proposal. 

10. Survey of the Teaching of Eng- 
lish in Engineering Schools. C. A. 
Brown, representative of the English 
Division, submitted the proposal, 
which had been sent to all members 
of the Council. It was brought out 
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that this study followed logically from 
the report on Evaluation of Engineer- 
ing Education and covered an area 
not included in the Humanistic-Social 
study. The President stated that the 
Executive Board had discussed the 
report at its meeting on Nov. 13 and 
after considerable discussion voted to 
recommend to the General Council a 
deferment of the study until after the 
final report of the Humanistic-Social 
Research Project is published and un- 
til after the financing of other cur- 
rent projects has been completed. 
The Executive Board believed the 
English Division also might wish to 
consider an evaluation of the engi- 
neering student's ability and the rela- 
tionship of ability (or achievement) 
to secondary school preparation. The 
General Council VOTED to defer ac- 
tion on the study, making it very clear 
the project was not disapproved and 
could be resubmitted at any future 
meeting. 

11. Summer School for YETS. Pres- 
ident M. M. Boring explained the 
changes in the plans for the Summer 
School. Fifty outstanding YETS se- 
lected by their schools are to be em- 
ployed by industries for the summer, 
but would be released for four weeks 
to attend the Summer School. Salary, 
travel, room and board for those at- 
tending the Summer School are to be 
paid for by the industries; the individ- 
ual’s university is expected to pay the 
cost of transportation to and from the 
job location. The Society thus does 
not need to solicit funds. The esti- 
mated cost to industry for 50 YETS 
attending a four week course is: 


Food and lodging $7,600 
Instruction cost 5,000 
Service, supplies 600 
Stipend to attendees $25,000 

Total $38,200 
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The Executive Board reviewed the 
plan and the budget because of its 
previous instructions to President Bor- 
ing to proceed with the development 
of a program and because the General 
Council at its meeting on June 20 and 
24, 1955 had authorized implementa- 
tion of the Summer School. The Ex- 
ecutive Board voted to recommend 
the plan to the General Council for ap- 
proval. The General Council VOTED 
to approve the plan outlined above. 

12. Summer Institute on Mathemat- 
ics in Engineering. F. C. Lindvall, 
Chairman of the Committee, reported 
that the closed conference for about 
25 will be held at the California In- 
stitute of Technology on Nov. 28, 29, 
and 30, 1955. The open conference 
will be held at the University of 
Michigan on June 20, 21, and 22, 
1956. The general approach is to 
determine the mathematical back- 
ground for engineering as required 
today, and what it should be for all 
aspects of an engineer's education 
as it can be envisaged for the future. 

13. Annual Meeting 

(a) The President reported that the 
Executive Board voted to have two 
dinner meetings at Iowa State, one 
on Sunday, June 24, and the other 
on Wednesday, June 27. 

(b) The President reported that 
the Executive Board recommends the 
General Council have two meetings 
at Iowa State, a dinner meeting on 
Monday, June 25 and a luncheon 
meeting on Friday, June 29. The lat- 
ter is a change from a breakfast meet- 
ing which has seriously conflicted 
with the ECAC meeting of -institu- 
tional representatives; because many 
members have been expected to at- 
tend both meetings, each has been 
poorly attended. The General Coun- 
cil VOTED that its meetings at Iowa 


State be a dinner meeting on Monday, 
June 25, and a luncheon meeting on 
Friday, June 29. 

(c) The Secretary reported that 
Iowa State has completed its commit- 
tee organization for the Annual Meet- 
ing, that the committee is meeting 
regularly and sending a copy of its 
minutes to the President and Secre- 
tary, that a preliminary budget has 
been received, and that Senator B. 
B. Hickenlooper has accepted the in- 
vitation to speak at the Annual Ban- 
quet on the subject “Peacetime Uses 
of Atomic Energy.” 

(d) The President reported that the 
1957 Annual Meeting at Cornell Uni- 
versity would be a joint meeting with 
the American Association of Physics 
Teachers, provided their Board gives 
formal approval; that an invitation 
has been received to have the 1958 
Annual Meeting at the University of 
California at Berkeley; and that the 
1959 Annual Meeting would be held 
at Purdue University on June 22-26. 
Then General Council VOTED to ac- 
cept the invitation of the University 
of California to meet at Berkeley in 
June, 1958. 

14. Humanistic-Social Research 
Project. The President reported that 
as a result of the request from the 
Chairman of the project, the Execu- 
tive Board voted to handle the report 
in a manner similar to that for the 
Evaluation of Engineering Education 
report, to print 10,000 copies, to have 
the final report submitted to the Gen- 
eral Council for approval at its June 
1956 meeting, to provide free copies 
to those attending the Annual Meet- 
ing at Iowa State College, and to 
thereafter sell copies at 25¢ each, 
20¢ each in lots of 50 to 100, and 
15¢ each in lots of 100 or more, if 
these prices were consistent with the 


| } 
| | 
| 
| 
| 
| 


490 JOURNAL OF ENGINEERING EDUCATION 


cost of printing. There were no ob- 
jections to this plan, except that it 
was agreed the report be submitted to 


the General Council at its meeting on 


Monday, June 25. 

15. Graduate Study Project. The 
President reported the Executive 
Board approved the budget of $15,000 
at its September meeting and that 
steps were being taken to secure the 
funds. 

16. Selection, by Sections, of YET 
sub-chairmen to Serve on the National 
YET Committee. The report of last 
years YET Committee recommended 
that instead of the Chairman of the 
National Committee appointing a sub- 
chairman for each Section it would 
be much better for each Section to 
elect or appoint its sub-chairman, 
most probably at the time of its meet- 
ing. The General Council VOTED 
that starting with the year 1956-57, 
each Section select its own YET sub- 
chairman, informing the Secretary of 
the selection as soon as possible after 
July 1 each year. 

17. Difficulty of Employing Teach- 
ers to Meet Future Increases in En- 
rollment. This common problem was 
discussed from a number of points of 
view—employment of retired person- 
nel from universities as well as from 
industry, responsibilities of industry, 
use of part-time instructors, and how 
to get graduates to enter the teach- 
ing profession. It was agreed that the 
questionnaire to be sent out by the 
Relations With Industry Division to 
all deans should ask about the avail- 
ability of retired personnel, their area 
of teaching, and whether the institu- 
tion would be willing to employ such 
people. The compiled replies will be 
made available to the deans. 

18. List of Technical Institutes and 
Their Programs. .N. A. Parker pre- 


Jan., 1956 


sented the need for such information 
and stated that after much searching 
the booklets “Technical Institute Pro- 
grams in the United States Accredited 
by ECPD” and “The Engineering 
Technician,” published by the Tech- 
nical Institute Division of ASEE, were 
the most helpful. It was agreed that 
these booklets be publicized in the 
Journal. 

19. Joint Committee with the Asso- 
ciation of General Contractors of 
America, Inc. The General Council 
agreed with the thinking of the Ex- 
ecutive Board that if the Civil Engi- 
neering or Relations With Industry 
Division desired liaison they should 
establish it. 

20. Aid in Making Movies to In- 
terest High School Students in Engi- 
neering and Science. The Secretary 
reported a Hollywood studio was 
planning to make a series of such 
movies and requested information 
about the extent of help the Society 
might give. There was no indication 
that the Society should participate in 
such a venture. 

21. Spring Meeting of the Execu- 
tive Board. The President announced 
the Executive Board had voted to 
have its Spring meeting on April 27, 
1956, at the University of Denver; this 
is the time of the Rocky Mountain 
Section meeting. 

22. Other Business 

(a) Report on Meeting of National 
Commission for UNESCO. K. 
Justice, who represented ASEE at 
the November 3-5 meeting of the 
Commission at Cincinnati, reported 
that the Commission is an agent of 
the United Nations and has as its pur- 
pose contributions to world peace and 
security. Much good work has been 
done in aiding foreign libraries and 
museums, opening free libraries, de- 
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veloping a program for arid zones, 
and establishing a European organ- 
ization for nuclear research. How- 
ever, he was unable to determine any 
way in which ASEE could aid unless 
UNESCO developed programs of spe- 
cific interest to the Society or to the 
International Relations Committee of 
ECAC. 

(b) Report from Relations With 
Industry Division. A. R. Hellwarth, 
representative of the Relations with 
Industry Division, reported that the 
Division is preparing a constitution; 
that they are interested in and want 
the help of Sections in stimulating 
grass-roots interest in RWI activities 
even though some areas incompatible 
with section boundaries are desirous 
of instituting local programs; that a 
sub-committee with A. R. Hellwarth 
as chairman would like to make a 
survey of the colleges of engineering 
regarding loss of staff to industry and 
the success of colleges in interesting 
graduates in teaching careers. The 
General Council VOTED to approve 
the making of a survey by the Rela- 
tions With Industry Division of col- 
leges of engineering to determine the 
extent of losses of staff to industry 
and the success of efforts to interest 
graduates in teaching careers. 

(c) Report of Committee on Fol- 
low-Up of the Report on Evaluation 
of Engineering Education. President 
M. M. Boring reported the committee 
under the chairmanship of W. L. 
Everitt had met all day and sub- 
mitted a request for the appointment 
of a number of committees. The 
General Council VOTED that the 
President appoint the following com- 
mittees: 


(1) A committee to study the 
methods and philosophy of teaching 
and developing the creative ability in 
students through work in engineering 
analysis and design. The purpose of 
the study will be to define the unique 
characteristics of engineering analy- 
sis and of engineering design and to 
define the philosophy and techniques 
of teaching, giving particular atten- 
tion to their interrelations and meth- 
ods common to various professional 
areas as well as the various necessary 
technological backgrounds. 

(2) Six committees, one for each of 
the engineering sciences listed in the 
report on Evaluation of Engineering 
Education, to make a study of the 
respective areas. The purpose is to 
define the area, the philosophy of 
subject development, techniques of 
teaching (including laboratories ), and 
to recommend a forward-looking plan 
for each of the sciences involved, giv- 
ing particular attention to their inter- 
relations and their integration into 
engineering curricula. 

(d) Fall Meeting. The President 
reported that the Executive Board re- 
quests the General Council to concur 
with the decision of the Executive 
Board to meet with ECPD in October, 
1956, the Executive Board having a 
6:00 P.M. dinner meeting on Friday, 
October 26, and the General Council 
to have a 7:30 A.M. breakfast meet- 
ing on Saturday, October 27. The 
General Council VOTED to concur 
with the Executive Board action. 

The meeting adjourned at 10:30 
P.M. 


Respectfully submitted, 
W. Letcuron Coins, Secretary 


i 
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Sources 


The following procedure shall be. 
followed in all fund raising efforts of 
the American Society for Engineering 
Education: 

1. All funds are to be raised in the 
name of the Society. 

2. All plans for the raising of funds 
must be submitted to the Executive 
Board for their critical examination 
and approval before any attempt is 
made to solicit funds; an itemized 
budget is to be submitted. 

3. A member of the Executive 
Board shall be intimately associated 
with the presentation of a request or 
actually do the presenting himself. 

4. The accountability for all funds 
shall be in the hands of the Secre- 
tary. This does not preclude the ad- 
vance of money to program directors 
or committee chairmen to take care of 
miscellaneous expenditures for which 


President, June 16, 1955 


In recognition of the need for in- 
creasing the number of fully trained 
graduates in engineering and for the 
support of fundamental research in 
institutions of higher learning, we de- 
sire to support, through the Leeds & 
Northrup Foundation, graduate study 
and research in those fields of engi- 
neering on which the Leeds & North- 
rup Company activities are most de- 
pendent. Following discussions with 
you and very helpful suggestions from 
Dr. Ralph Morgen, I understand that 
ASEE is willing to undertake the ad- 
ministration of such a program of 
scholarships and, accordingly, the 
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Appendix A—American Society for Engineering Education—Proce. 
dure for Securing Funds from Foundations, Industry, and Other 


Appendix B—Excerpts from Leeds and Northrup Foundation Letter 
from I. Melville Stein, Chairman, to W. L. Everitt, ASEE Vice 


Jan., 1956 


they will be accountable to the Sec- 
retary. 

5. The plans submitted to the Ex- 
ecutive Board must indicate a conti- 
nuity of organization and _ responsi- 
bility for the completion of the proj- 
ect by competent individuals. 

6. Funds raised are to be adequate 
to pay for the cost of printing the 
number of reports deemed adequate 
to achieve the objectives of the proj- 
ect. 

7. The income from the sale of re- 
prints shall revert to the general funds 
of the Society. 

8. Any money remaining after the 
completion of the project shall be dis- 
posed of as directed by the Executive 
Board. 

g. Any departure from these pro- 
cedures shall have the approval of 
the Executive Board. 


Leeds & Northrup Foundation desires 
to commit itself as follows: 

We agreed to commit ourselves to 
the support of a three-year scholar- 
ship covering graduate work in engi- 
neering leading to a doctorate in en- 
gineering, at a total cost of $g000, 
payable in three annual installments 
of $3000 each. It is our intention to 
start such a new scholarship each 
year, so that by the third year there 
would be three running concurrently. 
While this is our intention, it is our 
feeling that until the support of such 
graduate study is more fully funded 
in our Foundation, the program of 
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starting a new three-year graduate 
scholarship each year should be an 
expression of intent rather than a 
commitment. Accordingly, the pres- 
ent commitment is for a single schol- 
arship at a total cost of $go00, pay- 
able as indicated above. 

Our present feeling is that these 
scholarships should be rotated in the 


fields of electrical, mechanical, and 
chemical engineering, but not on a 
rigorous basis because the availability 
of suitable candidates might make it 
desirable to depart at times from any 
systematic rotation in these three dis- 
ciplines. The selection of both the 
student and the school would be left 
entirely in the hands of ASEE. 


Appendix C—Interim Rules for Industrial Fellowships 


Administered by ASEE 


|, Purpose 


(a) It is recognized that there is 
need for fellowships to assist gradu- 
ate students to receive advanced de- 
grees in the various disciplines and 
to assist the institution in supplying 
this education to the students. It is 
further recognized that a consider- 
able number of industrial organiza- 
tions is aware of this need but that 
there is a lack of mechanism for dis- 
tribution of these funds. 

It is, therefore, the purpose of this 
program to make companies aware of 
the need for research support and the 
support of graduate students in the 
various engineering disciplines and to 
assist the companies in distributing 
the funds to appropriate institutions 
in accordance with their wishes. 


ll. Specific Case 


One donation of a grant of $3000 
a year for a period of three years has 
been made to ASEE this year by the 


Leeds and Northrup Foundation. A 
copy of the grant document to the 
Society is attached. 

ASEE has decided to accept this 
generous offer by the Leeds and 
Northrup Foundation as a test case 
to explore the possibilities of using 
this mechanism for the support of 
further research in the member insti- 
tutions of ASEE which are eligible in 
accordance with the donor's request. 
If this exploratory program proves 
successful, it is anticipated that addi- 
tional funds will be sought. In each 
case, the institution and the graduate 
student will be aware of the identity 
of the sponsor. This particular grant 
will be known as ASEE-Leeds and 
Northrup Foundation Grant No. 1. 


Ill. Interim Rules for the Academic 
Year 1955-56 


(See “Announcement of ASEE In- 
dustrial Fellowships.” ) 


Appendix D—Report of the Committee on Degree Designations 


The committee on Degree Designa- 
tions has considered the resolution of 
the Technical Institute Division and 
the further requests from Council and 
makes the following recommenda- 
tions: 


2 Year and 3 Year Programs—These 
are Junior College and Technical In- 
stitute programs with a minimum of 
60 semester hours in two academic 
years. We recommend the Associate 


degree in the appropriate field, such 


i 
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as: Applied Science, Technology, Sci- 
ence, Drafting, or Aircraft Mainte- 
nance. 

4 Year Baccalaureate and 5 Year 
Cooperative Programs—These are the. 
most widely offered programs at the 
present time and lead to a bachelor’s 
degree. We recommend Bachelor of 
Science in the appropriate field, such 
as B.S. in C.E. 

5 Year First Degree Program—No 
decision has been reached. It is rec- 
ommended that this matter be re- 
ferred to this committee for further 
study. 

Master of Science—A program nor- 
mally achievable in one year or more 
above the bachelor’s level. We rec- 
ommend the Master of Science in the 
appropriate field, such as M.S. in C.E. 

Doctoral Program—A program above 
the master’s level requiring additional 
study and proof of research ability. 
We recommend the continuance of 
the present practice of awarding the 
Ph.D. or Sc.D. for this program. 
Since the Doctor's degree is often 
awarded as an honorary degree, it is 


Late in the summer representatives 
of Argonne, the AEC, the National 
Science Foundation, and Northwest- 
ern University invited me to consider 


with the ASEE Committee on Atomic. 


Energy Education possible sponsor- 
ship by ASEE of a Nuclear Energy 
Institute. As a result, the matter was 
brought before the Committee and 
examined in detail. It is the unan- 
imous opinion of the Committee that 
ASEE should sponsor this Institute 
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Appendix E—Report to the Executive Board of the ASEE on a Pro- 
posed ASEE Institute on Atomic Energy 


Jan., 1956 


recommended that some other desig. 
nation than either of the above be 
used for honorary purposes and that 
the abbreviation (Hon.) in parenthe- 
sis be shown after such degrees, such 
as Doctor of Engineering Sciences 
(Hon.) or Eng’g Sc.D. (Hon.). 

Professional Degree—The survey of 
present practice among engineering 
colleges shows that the majority of 
the colleges no longer award this de- 
gree. Sixty-one colleges now offer the 
degree, most of them requiring at 
least five years of engineering practice 
after graduation and the submission 
of a satisfactory thesis. The commit 
tee is in favor of discontinuance of 
this degree as now given. 


Respectfully submitted, 


S. C. HoLuisTER 

K. L. HoLpERMAN 
Harowp P. Ropes 

Leo F. SmirH 

J. F. Down: Smitu 

H. K. Justice 

James H. Sams, Chairman 


as a means of helping to alleviate the 
shortage of engineers with training in 
the nuclear field. 

The specific plan which we have 
developed is described in the attached 
materials, including drafts of letters 
to be sent from ASEE to the National 
Science Foundation, the Atomic En- 
ergy Commission, and Northwestem 
University. 

The details have been worked out 
by a subcommittee under the chair 
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manship of Dean George Hawkins 
which will, in addition, have the fol- 
lowing responsibilities: 

1. To advise and assist Dean Lough- 
ridge in his administration of the pro- 
gram as may be required. 

2. The establishment of a Selection 
Board with final responsibility for the 
selection of program participants. 

3. To assist in the planning of a 
curriculum as may be required. 


Appendix F—The Institute Plan 


The purpose of the Institute is to 
provide engineering college faculty 
members with training which will 
help them to incorporate nuclear en- 
gineering materials into their courses 
of instruction. It is proposed that the 
Institute be held at the Argonne Na- 
tional Laboratory during the summer 
of 1956 for eight weeks between June 
20 and August 25. An outline of the 
material which should be covered is 
attached. Enrollment would be lim- 
ited to sixty participants, and encour- 
agement would be given to groups of 
two or four faculty members coming 
from single institutions. It is believed 
that interchange of ideas among these 
small groups would increase the carry- 
over from the Institute to the college 
curricula. 

It is further proposed that the Ar- 
gonne National Laboratory provide 
this instruction without tuition charge 
and that stipends along with travel 
expenses be provided to the partic- 
ipants in sufficient amount to min- 
imize financial hardships to those who 
attend. The colleges or universities 
involved would be expected to pro- 
vide salaries up to $750 with matching 
stipends and travel expenses to be 


4. To study the need for additional 
courses in subsequent years as well 
as for a shorter course for this com- 
ing summer for engineering deans 
and other college administrators. 


Submitted by 


N. Powers 
Chairman, ASEE Committee on 
Atomic Energy Education 


November 13, 1955 


provided by the National Science 
Foundation. 

Sponsorship of the Institute would 
be by the ASEE with the National 
Science Foundation, the Argonne Na- 
tional Laboratory, and Northwestern 
University serving as co-sponsors. 

All administrative matters would be 
the responsibility of Northwestern 
University under the policy guidance 
of the Atomic Energy Education Com- 
mittee of the ASEE. This would in- 
clude the administration of the needed 
funds on behalf of ASEE. Selection 
of participants would be by a Selec- 
tion Board to be established by the 
ASEE Committee. No racial segrega- 
tion will be practiced. 

The budget of expenses which re- 
quire support by the National Science 
Foundation is as follows: 


Matching funds for the con- 
ferees, assuming the average 
university contribution to be 
$600.00 

Transportation, calculated to 
average $150.00 per conferee 

Expendable printing, supplies, 
telephone, accounting and 
other direct costs to North- 
western University 


Total 


$36,000.00 


9,000.00 


2,775.00 


$47,775.00 


| 
3 
MAN 


ANNOUNCEMENT OF 


ASEE INDUSTRIAL FELLOWSHIPS 


RALPH A. MORGEN 


Secretary, ECAC 
Director, Purdue Research Foundation 
Lafayette, Indiana 


For the Committee on Industrial Fellowships 


The information given below is published as a matter of record and for 
the benefit of Society members; it has already been distributed to Deans 
directly, and the selection of a recipient is well under way. 


The American Society for Engi- 
neering Education is pleased to an- 
nounce that it has accepted the gen- 
erous offer of the Leeds and Northrup 
Foundation for the establishment of 
an Industrial Fellowship through the 
good offices of the Society. The 
Engineering College Administrative 
Council of the ASEE has been desig- 
nated by President Boring to handle 
the matter for the Society. All com- 
munications relative to the Fellow- 
ship should be addressed as shown in 
the heading above. 


The specifications of the award, the 
rules adopted by ASEE for its imple- 
mentation, and the procedures to be 
followed are given below: 


I. The Grant 


1. A grant of $3,000 a year for a 
period of three years has been made 
to ASEE by the Leeds and Northrup 
Foundation. 

2. The grant is made in recognition 
of the need for increasing the number 
of graduates in engineering at the 
Ph.D. level and for the support of 
fundamental research at institutions 
of higher learning. 

_3. This grant shall be known as 
ASEE-Leeds and Northrup Grant 
Number One. 


4. It is the present intention of the 
Leeds and Northrup Foundation to 
initiate one of these $3,000 three-year 
grants each year until there will be 
a total of three such grants in opera- 
tion at a time. 

5. It is a request of the donor that 


the grants should generally be rotated . 


in the fields of electrical, mechanical, 
and chemical engineering, but not on 
a mandatory basis. The availability 
of suitable candidates may make it 
desirable to depart at times from any 
systematic rotation. 

6. The selection of both the stu- 
dent and the school shall be the re- 
sponsibility of the ASEE (See regu- 
lations below). 

7. The institution receiving the 
award shall use the funds as follows: 

(a) An appropriate stipend to the 
student, which may be considered a 
free grant not subject to income tax. 

(b) Ordinary tuition to the institu- 
tion receiving the award. 

(c) The balance to be used by the 
institution as it sees fit to make up the 
difference between tuition and actual 
costs of instruction. 

8. In the case where the candidate 
selected has already obtained a mas- 
ter’s degree, so that only two addi- 
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tional years will be required to obtain 
the doctorate, the ASEE may use the 
funds for the additional year to sup- 
port graduate research leading to a 
master’s degree in engineering. 

g. In the event that any candidate 
chosen by ASEE to carry out this pro- 
gram ceases to qualify or be avail- 
able, the funds made available under 
the commitment may be used by 
ASEE in any manner directed in its 


best judgment toward carrying out: 


the intent of the donation. 


Il. Eligibility and Rules for the Aca- 
demic Year 1956 

1. Eligibility is limited to institu- 
tional members of ASEE. 

2. The appropriate Deans of Engi- 
neering and Deans of the Graduate 
Schools are advised of the availability 
of the grant by this notice. 

3. In order for an institution to be 
eligible for this particular award, one 
or more of its three departments— 
Mechanical Engineering, Electrical 
Engineering, or Chemical Engineer- 
ing—must have granted a minimum 
of three Ph.D. degrees between Jan- 
uary, 1950 and June, 1955, inclusive. 

4. The institution must accept or 
decline the invitation by January 15, 
1956, in order to be available for this 
year's support. A reply is requested 
as to whether or not the institution 
is eligible under the rules or wishes 
to accept the invitation. 

5. Accompanying the institution’s 
request to be included in this year’s 
award should be the list of students 
who have received the Ph.D. degree 
and their thesis titles in an appropri- 
ate area between the indicated dates. 

6. The Committee on Industrial 
Fellowships of ECAC will then se- 
lect the institution by a random dis- 
tribution method. Each institution 
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will have one chance regardless of 
the size of the institution just as long 
as it meets the minimum require- 
ments of Ph.D. awards. The com- 
mittee will advise the successful in- 
stitution of the award by February 
15, 1956. 

7. The institution will then select 
an appropriate graduate student, who 
in its opinion is or can become a can- 
didate for the Ph.D. degree in one of 
the three areas—Mechanical, Electri- 
cal or Chemical Engineering. The 
award will be made for the fiscal year 
beginning July 1, 1956. When the 
student has been selected, his name 
and qualifications should be sent to 
the Secretary of ECAC. If the insti- 
tution originally awarded the grant is 
unable to select a student before 
April 1, 1956, it should so advise the 
secretary of ECAC. The Committee 
on Industrial Fellowships shall then 
select, by a random distribution 
method, another institution; that in- 
stitution shall then have thirty days 
in which to select an eligible student. 

8. The student and the institution 
shall retain the Fellowship as long as 
the student continues to maintain his 
status at the University, until the 
Ph.D. degree is awarded or for three 
years, whichever comes first. The 
award may not be transferred to an- 
other student. 

g. Any unused balance from the 
three-year fellowship shall be re- 
tained by ASEE through its Commit- 
tee on Industrial Fellowships. Rules 
shall be formulated for distribution 
of any such balance and shall con- 
sider the possibility of awarding one 
or more Fellowships at the master’s 
degree level in the appropriate dis- 
ciplines designated by the donor. 
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FUNCTIONS OF THE 
ENGINEERING ECONOMY COMMITTEE 


’ ARTHUR LESSER, JR., Chairman 


Editor, “The Engineering Economist” 


Humphreys Professor of the Economics 
of Engineering, Stevens Institute of 
Technology, Hoboken, New Jersey 


With the assistance of Anatole Gruehr, Brooklyn Polytechnic Insti- 
tute, and Norman N. Barish, New York University. 

The following statement is published not only for its inherent in- 
terest, but also to assist members of the Society in evaluating the 
request of the Committee for Divisional Status. 


Engineering Economy is concerned with decision-making in 
respect to the economic evaluation of alternative engineering 
objectives, designs, specifications, and systems (men and machines ). 

These situations concern themselves with any branch of engi- 
neering activity, electrical, mechanical, civil, chemical, industrial, 
etc., or a combination of two or more branches. Thus, engineer- 
ing fields supply the technical criteria to the engineering economist: 
economic factors supply the methods of evaluation; accounting and 
statistics supply the base data and appropriate techniques. 

Engineering Economy aims at optimizing the economic outcome 
of the project under consideration by the proper choice among 
alternatives. This involves the best proportioning and most eco- 
nomical use of resources, both material and human, as well as the 
consideration of anticipated revenues. 

As far back as 1925, a Clearing House of Engineering Economy 
was set up at Stanford University, California, coinciding with the 
formation of a School of Engineering at that University. This was 
an informal interchange of papers, examinations, and viewpoints 
carried on under the direction of J. C. L. Fish of Stanford. 

Within the framework of the ASEE (then SPEE) a confer- 
ence on the Teaching of Engineering Economy was first held in 
Atlanta in 1935, under the sponsorship of the Industrial and Me- 
chanical Engineering groups of that society. In 1936, a Committee 
on Engineering Economy was appointed with Eugene L. Grant 
of Stanford University as Chairman. In May of 1937, a regular 
page in the JourNaL oF ENGINEERING EpucaTION was devoted to 
Engineering Economy, with Edmund D. Ayres as Editor. This 
page—a more formal continuation of the Clearing House—continued 
until 1943. 

In addition to the activities of the Engineering Economy Com- 
mittee, the ASEE on three occasions, in 1932, 1936 and 1937, 
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held summer schools on economics with considerable emphasis on 
subjects of specific concern to enginering economists. 

In 1954 a Summer School for Engineering Economy was held 
in connection with the annual meeting of the ASEE at the Uni- 
versity of Illinois. Papers were delivered by a number of pioneers 
—Eugene L. Grant, Paul T. Norton, E. Paul De Garmo, Clarence 
Bullinger. The School also afforded opportunity for presenting the 
viewpoints of some of the newer men in the field. The program 
thus assembled speakers who gave papers on three areas. First 
were the background papers in the areas of Economics, Accounting, 
and Statistics. Next was a series on Theory and Practice in Engi- 
neering Economy and lastly consideration was given to Operations 
Research and its relationship to Engineering Economy. The 
Proceedings of the Summer School were published at cost. This 
publication was purchased by individuals and institutions through- 
out the nation and is now out of print. 

The Summer School summarized the contribution made by 
Engineering Economy in the past, when the level of empiricism 
in our technical work was relatively high. It further pointed to 
the potential role of Engineering Economy in such methodologies 
as Operations Research and Decision Theory which are evolving 
as a result of the complexity and growth of industry, the high cost 
and scarcity of resources—both material and human, and the rapid 
acceleration of technological change through automation. 

Since engineering economy is a discipline applicable to all engi- 
neering fields, there is no technical society exclusively devoted to 
the advancement of theory and practice in engineering economy. 
The Engineering Economy Committee of the ASEE has provided 
a medium for the interchange of ideas of those active in the field as 
well as the development of improved pedagogy. To help imple- 
ment the work of the Committee, The Engineering Economist, to 
be published quarterly, has been started. The first issue contained 
an article, “Linear Programming for the Engineering Economist,” 
by Adam Abruzzi. It is the aim of the Committee to seek further 
challenging papers that would be appropriate for a specialized 
publication of this type. 


ASEE ANNUAL MEETING 


June 25-29, 1956 
Iowa State College 


—— AIM FOR AMES IN 1956 —— 
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ENGINEERS’ COUNCIL FOR 
PROFESSIONAL DEVELOPMENT 


October 19, 1955, 


To: Members of Engineers’ Council 
for Professional Development 


1954-1955 and 1955-1956 
Gentlemen: 


There is enclosed a_ resolution 
adopted unanimously by the members 
of the 1954-1955 Council present at 
the Annual Meeting at Toronto, Can- 
ada, on October 14, 1955. This res- 
olution recommends that ECPD spon- 
sor a comprehensive survey of the 
engineering profession and seeks the 
approval and support of its Con- 
stituent Societies. 

Accompanying the resolution is a 
preamble outlining briefly the de- 
velopment of the proposal and a copy 
of an address by Dean S. C. Hollister 
before the Annual Meeting which pre- 
sented the subject for subsequent 
panel discussion at the meeting. 

This information is being circulated 
promptly to members of Council with 
copies to the Secretaries of the Con- 
stituent Societies, so that the actual 
facts will be before those concerned. 
However, it is obvious that a more 


explicit statement with suggestions for 
implementation be received by the 
Constituent Societies before they take 
formal action, unless the information 
presented herewith is sufficient to 
warrant some form of general en- 
dorsement and support. 

The Executive Committee of ECPD 
will meet on December 5, and shortly 
thereafter a more comprehensive 
statement and suggested program will 
be transmitted to ECPD and to the 
Constituent Societies. 

It is my hope that the inauguration 
of a well-considered survey of the en- 
gineering profession will stir the im- 
agination and meet with enthusiastic 
response of the governing boards of 
our Constituent Societies, and that its 
consummation will constitute a sig- 
nificant milestone in the history of 
engineering as a profession and in the 
esteem in which it is held by the 
public. 


Sincerely yours, 


THORNDIKE SAVILLE 
President, 1955-1956 


RESOLUTION ON SURVEY OF THE 
ENGINEERING PROFESSION 


Adopted at the Twenty-Third Annual Meeting of ECPD on October 14, 1955: 


Wuereas: The Profession of Engineer- 
ing has ever increasing responsibilities 
in the rapidly expanding technological 
aspects of our civilization, and 
Wuereas: these public and _profes- 
sional responsibilities are becoming 
increasingly complex, and 


500 


Wuereas: the numbers of engineer- 
ing personnel being trained are both 
limited in supply and inadequate in 
numbers to discharge the needs under 
the present organization of the profes- 
sion, much less those of the future, 
and 
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Wuereas: the situation confronting 
the profession is charged with impor- 
tant social, economic, and _ political 
aspects in the interest of the public 
welfare, and 

Wuereas: in the light of these serious 
public and professional problems a 
study of the profession is called for, 
now therefore 

Ler Ir Be Resovep: That Engineers’ 
Council for Professional Development 
sponsor a survey of the Engineering 
profession to include the present and 
prospective needs for engineering 
services, the improvement in the uti- 
lization of engineers and supporting 
technical personnel, the scope and na- 
ture of the education and training re- 


NOTES ON ORIGIN OF 
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quired, the problems of registration, 
unionization and ethics involved, and 
all other matters pertinent to deter- 
mine the most effective organization 
of the profession to meet its public re- 
sponsibilities and professional oppor- 
tunities, and 

Be Ir Furruer Reso.vep: that Engi- 
neers’ Council for Professional De- 
velopment seek the concurrence of 
its Constituent Societies in undertak- 
ing such a survey, and 


Be Ir FurrHer Resotvep, that Engi- 
neers’ Council for Professional De- 
velopment refers this resolution to its 
Executive Committee for implementa- 
tion. 


PROPOSAL FOR SURVEY OF 
ENGINEERING PROFESSION 


In June, 1954, an informal meeting 
of engineering deans was called by 
Dean Hollister at Ithaca, New York. 
Ten deans accepted the invitation and 
conducted a two-day discussion at 
Ithaca on the basic situation and un- 
solved problems of the engineering 
profession. 

This meeting was stimulated by the 
work of the American Society for En- 
gineering Education’s Committee on 
Evaluation of Engineering Education. 
In the course of its activities, the 
Committee on Evaluation had run 
head-on into a number of unsolved 
problems having to do with the pro- 
fession as a whole. The Ithaca group 
was also concerned with the fact that 
although the supply of engineers, as 


WARREN L. McCABE 
ECPD Executive Committee 


a fraction of the oncoming generation, 
is a constant and probably has reached 
its practical maximum, the demand 
for engineering services based on the 
total population is increasing exponen- 
tially. Not only are important short- 
range problems involved but a critical 
long-range problem also emerges from 
this fact. 

The result of the Ithaca meeting 
was a statement proposed by Dean 
O’Brien and accepted by the deans’ 
conference on Wednesday, June 23, 
1954. A copy of this statement is at- 
tached as Appendix 1. 

It was agreed that further impetus 
to this proposal be placed in the 
hands of Deans T. Saville and S. C. 
Hollister. On February 23, 1955, 
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Dean Hollister addressed a communi- ute 1111, two items in the program [| 1 
cation to Colonel L. F. Grant, Pres- of the 23rd Annual Meeting of ECPD ( 
ident of Engineers’ Council for Pro- held on October 13 and 14, 1955, at 
fessional Development. With this Toronto, Ont., Canada, were devoted 
letter was forwarded the statement to the problem. The first was an ad- 
prepared by the ten deans. dress by Dean Hollister at the lunch- 
On receipt of this communication, eon meeting of October 13. The 
Colonel Grant brought the matter to second item was a panel discussion 
the attention of the Executive Com- scheduled during the afternoon of Fri- 
mittee of ECPD. At the March meet- day, October 14, 1955. This discus 
ing of the Executive Committee, Colo- sion was led by Warren L. McCabe, 
nel Grant requested Mr. Morris D. with the assistance of the following 
Hooven, Vice-President of ECPD panel: H. N. Meixner, E. I. du Pont 
(currently President, AIEE) to study de Nemours & Company; M. D., E 
carefully the statement of the ten Hooven, Public Service Electric & Gas |, 
deans and report back with sugges- Company; R. M. Hardy, Dean of Engi- F 
tions for possible Council action. neering, University of Alberta, Ed > , 
Mr. Hooven reported by means of monton, Alberta, Canada; Dean ‘ 
a letter to Colonel Grant dated July Thorndike Saville, New York Univer |. 
12, 1955, and presented a short survey sity; Dean W. L. Everitt, University F | 
of the future composition of the vari- of Illinois. b 
ous professional classes important to _—At the conclusion of the discussion, f 
our national life. which was participated in by many 
At its meeting of July 28, 1955, the members of the audience, the Council P 
Executive Committee acted and passed passed a resolution addressed to the fF , 
Minute 1111, entitled, “The Survey of Executive Committee, requesting the F 
Engineering Education and Utiliza- Executive Committee to proceed with 
tion of Engineers.” This Minute is plans for conducting the proposed F 
attached to this memorandum. survey and finding appropriate leader F 
Acting upon the resolution of Min- ship and financial support for it. h 
ir 
ASEE SUMMER SCHOOLS FOR 1956 : 
Civil Engineering and Construction. Sponsored by the Civil En- P 
gineering Division, June 29 to July 1, Iowa State College, Ames, 0 
Iowa. Information from Professor C. Martin Duke, University of t 
California, Los Angeles, California. te 
vi 
Engineering Drawing. Sponsored by the Engineering Drawing 
Division, June 20-24, Iowa State College, Ames, Iowa. Informa- k 
tion from Professor W. E. Street, Drawing Department, Agricul- " 
tural and Mechanical College of Texas, College Station, Texas. 
Humanistic-Social. Sponsored by the Humanistic-Social Division, f 
June 28-30, Iowa State College, Ames, Iowa. Information from b 


Dr. Melvin Kranzberg, Social Studies, Case Institute, Cleveland, 
Ohio. 
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THE NEED FOR AN APPRAISAL 
OF THE ENGINEERING PROFESSION 


S. C. HOLLISTER 


Dean, College of Engineering 
Cornell University 
Ithaca, New York 


An address presented at the Twenty-Third Annual Meeting of ECPD 


There is no doubt that during the 
past quarter century the tempo of the 
whole world has increased to an as- 
tonishing degree. Through develop- 
ments in engineering, our communica- 
tions and transportation systems have 
created the illusion that the world is 
shrinking so that it is now practically 
only a fraction of the size it used to 
be. Because of this tremendous 
change in communications and trans- 
portation, the world political arena 
has been completely altered. Mass 
attitudes are being built up or broken 
down. 

The engineer is at the core of this 
development. His group has created 
many of the technical means which 
have brought about this change and 
in many instances has participated in 
the direction of its development. To 
an increasing degree he is becoming a 
practicing sociologist, an active econ- 
omist, a political planner, all in addi- 
tion to his functioning as one who in- 
terprets scientific principles into useful 
works. 

While human and international re- 
lationships have been shifting at a 
remarkable rate—a shift in which the 
engineer's work has been an active 
ingredient—the very basis of his tech- 
nical accomplishments, namely, the 
fund of scientific knowledge, also has 
been enormously expanded in this 


Toronto, Canada, October 13, 1955 


period of time. One can only partially 
dream of the tremendous ramifications 
of this new knowledge and the extent 
to which it may be applied to human 
service. 

The public has become aware of 
the many accomplishments of the en- 
gineering profession having a bearing 
on our daily life—accomplishments 
that bring men closer together, that 
unify their problems and common 
concerns, that lighten their burdens 
and extend their capacities, and that 
enhance the common welfare. 

Engineers have accomplished so 
much that now it is taken for granted 
that what they produce will function 
without difficulty. It is further taken 
for granted that they will safeguard 
the life and property of the public. 
Nobody stops at the end of a bridge 
to make computations to see whether 
or not he should cross the bridge. 
There is still another public assump- 
tion that puts a tremendous responsi- 
bility upon the engineer. He has 
worked so many miracles in the eyes 
of the public that it is now assumed 
that he will bail mankind out of any 
crisis that may arise. Take for exam- 
ple our present headlong dash toward 
consuming our natural resources. If 
the question is raised that perhaps we 
should be more cautious we are told 
at once that when the pinch comes 
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they will find something else that 
probably will be better. “They” in 
this case means the engineer. 

It is easy to see, therefore, that the 
engineer has assumed in the mind of 
the community a professional status. 
As a group, engineers have become a 
definite entity both as to function and 
accomplishment in the public mind. 
This is true regardless of whom the 
engineer works for or what are the 
arrangements of his employment. 

The services engineers are being 
called upon to render are increasing 
not uniformly with time, but exponen- 
tially. We know that there are many 
things on the shelf waiting to be 
worked upon. We know that new 
knowledge, useful for the engineer, 
has been increasing at a tremendous 
rate. We know also that even with 
the normal development of former 
lines of engineering, new avenues of 
approach are opening in many direc- 
tions. Thus, not only as time goes on, 
but also with the increase in popula- 
tion, the services engineers need to 
render are increasing at a faster and 
faster rate. 

There is much evidence to show 
that only a certain proportion of our 
population has the necessary qualifi- 
cations to undertake the engineering 
profession. Many of those qualifica- 
tions are similar to those required for 
success in other lines. Out of a given 
age group, that is, for example, out of 
the number of boys reaching age 
eighteen in a given year, only about 
seventeen per cent have the necessary 
intellectual capacity to undertake 
work in our profession. This same 


seventeen per cent, however, must 
also supply the talent for other pro- 
fessions, as law, medicine, science. 
They must also supply the top-level 
people in the crafts, including the 
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better chefs, cabinet makers, glass. 
blowers, tool makers, and the like, 
The interplay of interests, the degree 
of enterprise or of fortitude, will have 
a bearing upon which field the boy 
enters for study. 

Several years ago I was able to 
point out that only about 47,000, 
amounting to one-fourth of the seven- 
teen per cent I mentioned, could be 
expected to enter the engineering pro- 
fession at the freshman level. We 
have, through the beating of drums 
and the shaking of bushes, gone 
higher than this number. A study 
of performance in college, however, 
points out that it is quite apparent 
that after we passed approximately 
47,000 the mortality rate took a sharp 
increase. In other words, it would 
seem we are dipping a little further 
into the supply and reaching a little 


below the likely level of capacities. 


In speaking of this matter of intel- 
ligence, the capacity for receiving a 


particular kind of education, it must [ 


be borne in mind that we are doing 
so in the light of our educational 
methods, our guidance systems, and 
the manner in which we communicate 
to the oncoming youth the possibil- 
ities and attractiveness of the various 


professions and other occupations f 


which he might conceivably be cap- 
able of entering. We need to make 
improvements in all of these methods 
of communicating with the youth and 
we need improvement all along the 
line in educational operations. These, 
however, are not going to be changed 
suddenly. It will be a long process 
of evolution if we are to make any 


changes, but we must continually try. f 


Returning now to the meaning of 
our experience of the success and fail- 
ure of boys attracted to the engineer- 
ing profession, it is apparent that we 
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have reached a fixed percentage of 
the population that will enter engi- 
neering. When we look again at the 
services that engineers are being 
called upon to perform and the fact 
that these service needs are increasing 
at an accelerating rate, we see that 
the demand for services is outrunning 
the rate of supply of people to per- 
form them. This does not necessarily 
mean that we have to go without such 
services, at least not for the present. 

It does mean, though, that the pat- 
tern of utilization of engineers must 
be modified considerably. We know 
that in many fields the beginning en- 
gineer soon progresses to paper work 
and from there to administrative du- 
ties and frequently to less and less 
engineering contribution. The pat- 
tern of advancement is often in lines 
other than engineering. It is neces- 
sary to modify this state of affairs so 
that the path and the rewards lie 
closer to engineering practice. In this 
respect we can take a leaf out of the 
book of the medical profession where 
the number of doctors is about half 
the number of engineers. 

Any clinical doctor performs as the 
nucleus of competent but less trained 
people and in such a way the ability 
of the doctor is proliferated over a 
wider contact area. To some degree 
the legal profession is organized along 
similar lines. The engineering pro- 
fession, if it is to render the services 
that we know are ahead of it, must be 
considerably overhauled both in the 
manner of utilization and in the pat- 
tern of preparation for such a career. 

There are already signs of threats 
to the profession that should motivate 
us to prepare soon for a re-evaluation 
of our professional activities. On the 
one hand, scientists are entering the 
field, in many cases with telling effect. 


They have better fundamental train- 
ing and for the most part they are 
able to stay in the professional field 
without shift to administrative func- 
tion. At the other end of professional 
activity we are feeling the effects of 
unionization in areas where large 
numbers of young engineers may be 
used in more or less standardized and 
routine functions. We have become, 
in a part of the profession at least, 
slaves to job classification rather than 
men working toward the utilization of 
individual talents in their highest 
form. 

In the foregoing remarks I have 
simply presented my personal impres- 
sions of the situation in the profes- 
sion. Most of them are qualitative. 
Many of them are in some degree 
controversial. What is lacking in this 
critical situation is an accurate, care- 
fully made appraisal of both utiliza- 
tion and supply. 

Suppose, for example, we have a 
scientific sampling of each school of 
engineering and we followed the 
progress of each graduate in the sam- 
ple. If we did this for different 
classes of graduates we would amass 
a body of material that would give 
us a consolidated picture of the train- 
ing, development, growth, utilization, 
and accomplishment of the individ- 
uals in the profession. We would 
then be able to note with some assur- 
ance the factors to which we could 
most profitably give attention. 

It is clear, or so it seems to me, 
that the profession is badly in need 
of a comprehensive survey having as 
its objective the evaluation and ap- 
praisal of its present and likely future 
adequacy, and an appraisal of the 
areas in which action must be taken 
to effect indicated improvements. 
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This Council asked in 1952 for an 
appraisal of the preparation of engi- 
neers and referred the matter to the 
American Society for Engineering 
Education. That Society has com- 
pleted such a study and during the 
current year has published its report. 
It is a useful and important study and 
if implemented will, I am sure, con- 
tribute to the progress of the profes- 
sion. But at the same time one is 
impressed with the fact that it deals 
with but one facet of a very much 
larger problem, a problem that the 
educators may see but can do nothing 
about. 

A notable study was made of the 
medical profession about forty years 
ago which culminated in the famous 
Flexner Report. This report has had 
a profound effect upon the develop- 
ment of the medical profession and 
has strengthened the effectiveness of 
that profession in its services to the 
community. In consequence it has 
contributed greatly to the stature of 
the medical profession in the eyes of 
the community. 

More recently, a similar study has 
been undertaken in the legal profes- 
sion. It is too early to mark the re- 
sults but undoubtedly similar benefits 
will derive from it. 

It would seem clear that everybody 
stands to gain by a well-executed 
study of this sort. First of all the 
community would be served by any 
improvement that could be brought 
about in the functioning of our im- 
portant profession. Those immedi- 


ately concerned with function, namely, 
the employers of engineers and the 
engineers themselves, would profit 
both individually and collectively by 
such a well-designed and well-ex- 
ecuted survey. And finally, such a 
survey should lay the groundwork for 
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improvement and better definition of 
the engineering profession as a whole, 

Who should sponsor such an under. 
taking as this? It has been suggested 
that each of the professional branches 
should undertake a study of its own. 
One only needs to recall the inter. 
weaving of the services of the separate 
branches, the extent to which they 
have a relatively common back. 
ground, the fact that in many cases 
their talents and efforts impinge upon 
the same general problem, and the 
fact that many, trained in one branch, 
actually serve through their profes. 
sional lives in another branch, to re- 
alize that there would be duplication, 
waste of effort, waste of money, and 
in general unnecessary confusion if 
the study were to be made in that 
manner. Furthermore, it seems to me 
that such a study needs background 


that can be obtained only through the. 


guidance of an organization whose 
principal objective is the development 
of the engineering profession in all 
aspects. Clearly then, the sponsor for 
such an operation should be the En- 
gineers’ Council for Professional De- 
velopment. 

What is needed to accomplish such 
a survey? It would seem appropriate 
to set up an advisory board from the 
engineering profession to give guid- 
ance to the inquiry itself. This board 
should represent the various branches 
of engineering. It should represent 
different elements of the structure of 
the profession and different ways in 
which these elements function. It 
should be as small and compact as 
possible. It should report to this 
Council. 

Under such a board should be or 
ganized a competent full-time staff to 
conduct the survey. It should be 
headed by a full-time director. It 
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should be staffed with specialists ap- 
propriate to the different lines of 
inquiry. 

It would be essential that the opera- 
tion be adequately financed since it is 
conceivable that the cost of such a 
survey would in the end amount to as 
much as a million dollars. There 
seems no question, however, that the 
benefits to be derived by the com- 
munity are so great that such a sum 
becomes unimportant in proportion 
to the benefits. 

As I view our profession and with 
quiet pride appraise its accomplish- 
ments, I feel at the same time a sense 
of the heavy responsibility that is 
placed upon us to discharge the 


enormous volume and range of func- 
tion that we face. As I look ahead it 
seems to me that this range and vol- 
ume grows to staggering proportions 
and must develop within us all a great 
sense of urgency to perfect the struc- 
ture of our profession so that it may 
continue in its great tradition. I see 
no greater service that this Council 
can perform, either to the profession 
or to the community, than to bring 
into being such an organization, de- 
signed for the appraisal and for the 
guidance and further development of 
our profession. I believe that both 
for the profession and for the com- 
munity we have arrived at a stage 
where time is now of the essence. 


SOVIET SECONDARY EDUCATION 


An article on “Soviet Secondary Education—designed to achieve 
future scientific supremecy,” by Eleanor S. Lowman, specialist in 
Soviet Education in the International Education Division, U. S. 
Office of Education, in the December, 1955, issue of Higher Edu- 
cation presents an interesting contrast with American public and 
private preparatory school practices. Commenting on the utili- 
tarian nature of the Russian program, which is placing increased 


emphasis on scientific and technical training, expanding the rate 


of high school-equivalent graduations, and orienting the secondary 
curriculum to one of greater value for sub-profession technicians 
and laborers, sharp differences are pointed out between humanistic 
and technical curricula in the U. S. and in Russia. 

Each of the more than one million students graduating from Rus- 
sian secondary schools last June, said the article, had taken five 
years of physics, one year of astronomy, four years of chemistry, 
five of biology, and ten of mathematics, including algebra, geom- 
etry, and trigonometry. At the same time, the USSR has been 
directing teacher training into scientific areas so that there will be 
no shortage of secondary school instructors. The Soviets are build- 
ing large secondary schools and universities, and have raised their 
entrance requirements. All this is apparently directed, however, 
not only to preparation for professional work, but increasingly to- 
ward filling the manpower shortages at practical and sub-profes- 
sional levels. 


Young Engineering Teachers’ Paper Contest 


Eligibility: 
Awards: 


Presentation 
of Awards: 


Subject: 


Length of 
Paper: 


Submission of 
Entries: 


Judging: 


RULES 


Members of ASEE who are not over 35 years of age (their 36th birthday 
must not be before June 1, 1956). 


First prize $200—Second prize $100. 
Honorable mentions as determined by the Judging Committee. 


The awards are known as the “President’s Awards.” They will be pre 
sented to the recipients by the President of the Society at the Annual 
Banquet at Iowa State College, June 28, 1956. 


Papers should deal with some constructive phase of improvement of engi- 
neering education. Participants are encouraged to use their own judg. 
ment in selecting appropriate subject matter. 


The following are suggestions of possible subjects: 


1. Professional development of the Young Engineering Teacher. 

2. How should the student be helped to learn to deal with situations that 
are new to him, on his own initiative and with well-ordered profes. 
sional thinking? 

3. To what extent should modern physics be included in the engineering 
curriculum and how should this be done? 

4. What areas of physics, chemistry, mathematics and biology not now 
taught in engineering curricula are likely to be translated into signif- 


cant engineering practice in the next 15 years and how should this in-: 


fluence present curricula? 

5. To what extent and in what manner should undergraduate instruction 
acquaint the engineering student with the methods of research and with 
recent research developments in engineering and closely allied sciences? 


6. What should be taught of the art of engineering as contrasted with its F 


science? 

7. What basic science, mathematics and communication principles and 
skills can best be taught by separate department staffs and what part 
by integration into engineering courses? 

8. What can be done in college to prepare the young engineer to continue 
to learn after his formal education is ended? 

g. How should non-major courses in engineering such as electrical engi- 
neering for non-electricals be planned as to content and method? 


Not to exceed 2500 words. 


All entries should be submitted to the Chairman of the ASEE Section in 
which the member resides before March 1, 1956. Names and school affili- 
ations of Section Chairmen are published each month on the page in the 
Journal of Engineering Education designated “Section Meetings.” Papers 
submitted in the contest last year or in other contests are not eligible for 
this year’s contest. 


Each Section of ASEE will appoint a Judging Committee to select the 
best paper from the Section. This paper will be submitted to the ASEE 
Secretary before April 1, 1956. 


The winning papers from the various ASEE Sections will be submit: 
ted to a Final Judging Committee for the final selection. 
Here is an opportunity to gain national distinction. Good luck! 
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Sponsors 


Members have requested that the application blank be reproduced more 
often, so that it could be available for potential new members. Accordingly, 
it is printed below. 


APPLICATION FOR MEMBERSHIP 


Date 


I desire to become a member of the American Society for Engineering Edu- 
cation and hereby agree to conform to the requirements of membership, if 
elected, and submit the following statement of qualifications: 


Name 


Print last name First Middle 


Mailing address 


City and State 


Full title of 
professional position 


Title Department 


Institution 


Date of Birth 


Degrees and names of institutions granting 


To be signed by two sponsors, members of ASEE, and returned to 
W. L. Collins, Secretary, ASEE, University of Illinois, 
Urbana, III. 
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AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


NOMINATION BLANK 


“ARTICLE XI, Section 3. (Election of Officers) By means of a form to be 
printed in The Journal of Engineering Education or in the preliminary program of 
the annual meeting, an opportunity shall be given to individual po of the 
Society to submit names of persons to be considered for said officers. These names, 


on the form provided, shall be sent to the Secretary of the Society not less than sixty 
(60) days prior to the annual meeting; and the Secretary shall submit the suggested 
names to all members of the Nominating Committee.” 


In order to make the election of officers of the Society as democratic as pos- 
sible, members are urged to fill out the nomination form and return before 
April 1, 1956 to the Secretary, W. Leighton Collins, University of Illinois, 
Urbana, Illinois. 


I nominate the following members of the Society for officers: 


(In Charge of Instructional Division Activities—two years) 
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SECTION MEETINGS 


Section 
Allegheny 


Illinois-Indiana 


Kansas-Nebraska 


Michigan 


Middle Atlantic 


Missouri-Arkansas 


National Capital 
Area 


New England 


North Midwest 


Ohio 


Pacific Northwest 


Pacific Southwest 
Rocky Mountain 


Southeastern 


Southwest 


Upper New York- 
Ontario 


Location of Meeting 


— Institute of 
Technology 


Purdue University 


University of 
Wichita 


Wayne University 


Bell Telephone 
Laboratories, 
Murray Hill, N. J. 

St. Louis University 


Capital Radio 
Engineering 
Institute, 
Wash., D. C. 


University of Maine 


South Dakota 
State College 


Ohio State University 


University of 
Washington 


California Institute 
of Technology 
Denver University 
Tulane University 


Texas Western 
College 


Dates 


April 27-28, 
1956 


May 12, 1956 


Oct. 26-27, 
1956 


May 5, 1956 


May 12, 1956 


April 7, 1956 


Oct. 11, 1955 


Oct. 19-20, 
1956 
Oct., 1956 


April 27-28, 
1956 

May 10, 11, 
12, 1956 


Dec. 28-29, 
1955 
April 28, 1956 


April 5, 6, 7, 
1956 


March 30-31, 
1956 


Syracuse University Oct. 12-13, 


1956 


Chairman of Section 


J. W. Graham, Jr., 

Institute of 
Technology 

O. W. Witzell, 

Purdue University 

J. K. Ludwickson, 

University of 
Nebraska 

G. H. Howell, 

Wayne University 

C. C. Carr, 

Pratt Institute 


J. B. Macelwane, 

St. Louis University 

D. C. Jackson, Jr., 

Aberdeen Proving 
Ground 


W. S. Davis, 

University of Maine 

J. W. Howe, 

State University of 
Iowa 

E. C. Clark, 

Ohio State University 

J. B. Morrison, 

University of 
Washington 

R. G. Moses, 

Pasadena City College 

W. H. Parks, 

University of Denver 

D. W. Dutton, 

Georgia Institute of 
Technology 

H. K. Bone, 

University of 
Oklahoma 

B. H. Norem, 

Syracuse University 


Members of the Society are welcome at all Section Meetings 
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Selected RONALD 


HISTORY OF AMERICAN TECHNOLOGY 
JOHN W. OLIVER, Emeritus, University of Pittsburgh 


READY MARCH. Traces the role of science and technology in the history 
of the United States from colonial times to the present, showing its relation- 
ship to the economic, industrial, and social growth of the country. Taking 
cross-sections of such major areas as agriculture, manufacturing, mining, 
communications, transportation, etc.—the author describes concretely the 
technological level at a given time as compared to periods before and after. 
Technological developments are clearly explained, and no previous technical 
knowledge is required. 700 pp. 


INTRODUCTION TO PLASTICITY 
ARIS PHILLIPS, Yale University 


READY FEBRUARY. Designed for senior undergraduate and first year 
graduate students, this clearly developed introduction to metal plasticity 
requires only a knowledge of differential equations and elementary strength 
of materials. The first six chapters deal with one-dimensional problems, 
while the last three consider problems of combined stress. Book covers 
axial loading and bending, behavior of intermediate trusses, plastic bending, 
biaxial and triaxial loading, etc. Includes 87 carefully selected problems. 
266 ills., tables; 250 pp. 


SUBSTRUCTURE ANALYSIS AND DESIGN 
|[PAUL ANDERSEN, University of Minnesota 


THIS COMPREHENSIVE textbook develops theories from design prob- 
lems and presents methods for working out safe, economical design plans. 
Covers earth pressures, flexible bulkheads, piles, foundations, cofferdams, 
wharves, abutments, etc. “The material has been well selected and carefully 
arranged ... the student can go directly to the fundamental problems.” — 
L. C. MAUGH, University of Michigan. 244 ills., tables; 305 pp. 


STRUCTURAL DESIGN 
IN REINFORCED CONCRETE 


CLIFFORD D. WILLIAMS, Patchen and Zimmerman; and 
CHARLES E. CUTTS, University of Florida 


FULLY COVERS essentials of modern reinforced concrete design. While 
formulas are derived and used throughout, all problems are developed from 
the basic concepts of strength of materials. Gives special attention to con- 
struction methods, prestressed concrete, design for ultimate stress, design 
of circular tanks, etc. “dn excellent textbook.” —O. ALBERT, Polytechnic 
Institute of Brooklyn. 211 ills., tables; 308 pp. 


= THE RONALD PRESS COMPANY 15 E. 26th St., New York — 


JOUR. ENG. ED.—January 1956 


Choose your job carefully 


Write for these two booklets: “Con- 
tinued Education in Westinghouse” 
(describing our Graduate Study Pro- 
gram) and ‘Finding Your Place in 
Industry.” 


Write: Westinghouse Electric Cor- 
poration, Educational Department, 
Ardmore Boulevard at Brinton Roard 
Pittsburgh 21, Pennsylvania. 


see the 
Westinghouse 
an Man 
aa? With The Facts 


Let’s face it. Graduate students in engineering 
and scientific fields are fortunate. You can be 
choosy in picking the company where you will 
start your career. 


But, be careful. Get complete information on 
each company before making your decision. 


The Westinghouse Man With The Facts has the 
complete story on Westinghouse and the jobs 
and opportunities it offers. 


Discuss with him our complete training program 
that bridges the gap between college and business 
... helps you start your career right. Ask 
about our Graduate Study Program, at Company 
cost. 


Westinghouse offers you unusual opportunities. 
Its $300 million expansion program creates new 
jobs and speeds up advancement. Our activity 


in new fields like atomic power . . . solid state 
devices . . . director systems . . . aircraft arma- 
ment ... missile guidance . . . provides interest- 


ing and rewarding work . . . with a future. 


Ask your Placement Officer to make a date with 
the Westinghouse Man With The Facts. Send 
now for the two fact-filled booklets listed at left. 


G-10294 


you CAN BE SURE...1F iTS 


Westinghouse 
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A COMPLETE 
PRINTING 
SERVICE ... 


Goop PRINTING does not 
just happen; it is the result of careful planning. 
The knowledge of our craftsmen, who for 


many years have been handling details of 


Sc 
composition, printing and binding, is at your : 
disposal. For seventy-five years we have been 4 
printers of scientific and technical journals, - 
books, theses, dissertations and works in foreign " 
languages. Consult us about your next job. 

nee 

II. 

isa 

; PRINTERS OF THE ma 
JOURNAL OF ENGINEERING EDUCATION ‘ 

av 

tha 

10 

The 
LANCASTER PRESS, Inc. eve 


PRINTERS + BINDERS + ELECTROTYPERS 


ESTABLISHED 1877 LANCASTER, PA. 
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Boeing 


offers 


long-range 


engineering careers 


Scores of Boeing engineers today are 
enjoying intriguing and rewarding 
careers because of sound advice 
given them 10, 15 or 20 years ago by 
their college professors and place- 
ment officers. 


Today your students will find in 
aviation—and Boeing —still greater 
opportunity and growth potential. 

Boeing today employs more engi- 
neers than at the peak of World War 
II. One out of each seven employees 
isan engineer! And stability has long 
marked an engineering career here. 
Forty-six per cent of Boeing engineers 
have been with the company for more 
than five years; 25% for more than 
10 years; 6% more than 15 years. 
There are a number with 20, 25 and 
even 30 years’ service. 


What kind of work does Boeing 
offer? Opportunity lies in three basic 
areas: Research, Design and Produc- 
tion. Programs include multi-jet 
bombers, America’s first jet transport, 
the Bomarc pilotless aircraft guided 
missile system; application of nuclear 
power and supersonic flight. 

Boeing is continually seeking en- 
gineers of ability—electrical, civil, 
mechanical, aeronautical and related 
fields, as well as physicists and mathe- 
maticians with advanced degrees. 


Engineers are encouraged to take 
daytime graduate studies during 
working hours and are reimbursed 
for all tuition expenses. May we send 
you—or any of your students—ad- 
ditional information about engineer- 
ing careers at Boeing? Just write: 


JOHN C. SANDERS, Staff Engineer — Personnel, 
Boeing Airplane Company, Seattle 14, Wash. 
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Where voices 


are powered 


by the sun 


Lineman mounting solar battery on pole 
near Americus, Ga. Battery supplies power 
directly to line by day and charges a storage 
battery for night use. Solar battery con- 
tains 432 specially prepared silicon cells, 
cushioned in oil and covered by glass. 


A new kind of telephone system 
developed by Bell Telephone Labora- 
tories for rural areas is being operated 
experimentally by electric current de- 
rived from sunlight. Electric current 
is generated as sunlight falls on the 
Bell Solar Battery, which a lineman 
is seen adjusting in position. 

The exciting achievement is made 
possible by two Laboratories inven- 
tions—the solar battery and the tran- 
sistor. The new system uses transistors 
to the complete exclusion of electron 
tubes. Transistors require little power 
and this power can be easily supplied 
by the solar battery. 


Compact and economical, the tran- 
sistorized system can carry several 
voices simultaneously without inter- 
ference. It has proved its ruggedness 


by standing up to heat, cold, rain and J 
lightning. It promises more and im- 
proved telephone service for rural § 
areas and it typifies the Laboratories’ § 
continuing efforts to make American ¥ 
telephony still better each year. 


Transistor (actual size) used in the new § 
system. New ideas, tools and methods were 
developed for this project. 


BELL TELEPHONE LABORATORIES 


Improving America’s telephone service provides careers for creative men in scientific and technical fields 
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NETWORK ANALYSIS 


By M. E. VAN VALKENBURG, University of Illinois 


Analyzing electric networks under 
both transient and_ sinusoidal 
steady-state conditions, this new 
text ranges from the development 
of circuit concepts to complex 
frequency. Highlights include the 
unification of time-domain and 
frequency-domain concepts by 


9” 


the use of the pole-zero method 
of analysis. This book provides 
the necessary background for ad- 
vanced studies in network theory, 
communications systems, servo- 
mechanisms, computers, and 
other subjects. 


« 440 pages «+ November 1955 


ELECTRIC NETWORK SYNTHESIS 
By MYRIL B. REED, Michigan State University 


The electric networks considered 
in this new book, both in terms of 
analysis and synthesis, are only 
such as can be exhibited as com- 
binations of two-terminal net- 
works. These networks combine 
the well-known resistance, induct- 


6” or 


ance, and capacitance elements. 
The author centers his discussion 
on four-terminal networks, which 
include transmission lines, ampli- 
fiers, filters, modulators, equal- 
izers, transistors, and oscillators. 


252 pages November 1955 


TRANSISTOR ELECTRONICS 


By ARTHUR W. LO; RICHARD O. ENDRES; JAKOB 
ZAWELS; FRED D. WALDHAUER; and CHUNG-CHIH 


CHENG 


This new treatise uses a simplified 
approach to its subject matter to 
give the reader a working knowl- 
edge of the transistor circuit and 
its applications. It contains a 
wealth of information on circuit 


55%” 834" 


techniques and practical applica- 
tions to facilitate design and de- 
velopment of working systems. 
It is intended both as an aca- 
demic text and as a reference 
book for the practicing engineer. 


e 521 pages e September 1955 


In THE PrenticeE-HALL ELEctTRICAL ENGINEERING SERIES 
W. L. Everitt, Editor 


For approval copies unite 


Prentice-Hall, tue. 
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MECHANICAL ENGINEERING PRACTICE 
A Laboratory Reference Text NEW FIFTH EDITION 


By CHARLES F. SHOOP, University of Minnesota; and 
GEORGE L. TUVE, Case Institute of Technology. IN PRESS 


This combined text and handbook has been revised with continued 
emphasis on the scientific fundamentals of engineering instruction 
and their applications. In addition, special stress is placed on new 
techniques for mechanical measurements, dynamic characteristics of 
processes, and automatic control. Reflected in this fifth edition are 
such trends as the greater use of electrical instruments and trans- 
ducers and the study of the dynamics of the processes of flow and 
heat transfer. Measurement of technical and economic performance 
of machines and equipment is presented as a major engineering 
assignment, and attention is called to the precise requirements of the 
codes and standards sponsored by various professional groups. 


ENGINEERING GEOMETRY AND GRAPHICS 
By HOLLIE W. SHUPE and PAUL E. MACHOVINA, Ohio 
State University. The Engineering Drawing Series. IN PRESS 

An excellently illustrated descriptive geometry text presenting the 
material of analytic graphics in the most comprehensible manner. 
The material includes: the fundamentals of orthographic projection 
and their use in the solution of the geometric problems of line and 
surface relationships, and vectors; functional scales and their applica- 
tions in conversion and sliding scales, alignment charts, curve fitting, 
and graphic calculus. Step-by-step procedures help the student fol- 
low the solutions to the many problems, and it is the first text to 
na . complete coverage of analytic graphics at the college fresh- 
man level. 


ENGINEERING MECHANICS 
By S. TIMOSHENKO and D. H. YOUNG, Stanford University. 
New Fourth Edition IN PRESS 


Ideally suited to the undergraduate courses given in engineering 
schools, the revision of this outstanding text seeks, as before, to 
equip the student with a sound basic training in engineering mechanics 
and to acquaint him with as many general methods of attack as pos- 
sible, illustrating the application of these methods to practical engi- 
neering problems. About 300 new problems of genuine interest are 
included with a high proportion of straight-forward problems that 
do not put an overemphasis on mere trigonometric or geometric 
ingenuity. The treatment is thorough and complete, and the arrange- 
ment is systematic. 


SEND FOR COPIES ON APPROVAL 


McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street = New York 36, N.Y. 
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